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EVEREADY 


Sunshine Carbons 


A Flexible 


ERAPEUTIC 


Light Source 


RELATIVE ENERGY OF EVEREADY THERAPEUTIC CARBONS AND QUARTZ 
MERCURY ARC COMPARED WITH EVEREADY SUNSHINE CARBON 
THERAPEUTIC 
ULTRAVIOLET LUMIN INFRA REO wear 
1700-3100 AU 3100-6500 AU 6500-14000 AU 14000-120000 AU 
1 EVEREADY 
100 100 100 100 
2 EVEREADY 
ass 465 396 
3. EVEREADY 
346 ses so a2 
4 EVEREADY 
6s ne 
5. EVEREADY 
2008 a6 as 134 
6. QUARTZ 
130 30 


THIS CHART has been prepared for your convenience. It illus- 
trates the possibilities of the different Eveready Carbons, and 
shows how they offer a flexible therapeutic light source for the 
hospital, clinic or laboratory, with only one lamp—as all these 
carbons are interchangeable. 

The Eveready Sunshine Carbon is probably the greatest 
achievement to date in carbon manufacture. This remarkable 
carbon, in an electric arc, actually produces al] the health rays 
in sunshine—luminous, infra-red and ultra-violet, and produces . 
them in essentially their natural, quantitative order. 

Eveready Therapeutic Carbons are just as accurate, just as 
certain in their light range as Eveready Sunshine Carbons. The 
five carbons provide practically any variation in wave lengths 
between the various bands of active light that you could wish 
for in your practice or for the purpose of experiment. 


NATIONAL CARBON COMPANY, INc. 
Carbon Sales Division: Cleveland, Ohio 


Unit of Union Carbide CC and Carbon Corporation 
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erculosis Sanatoriu’ 


—Photo courtesy Iola-Monroe Co. (N.Y.) T 


Evaluation 


“* Artificial ultraviolet radiation 
has proved worthwhile when 
gauged by the relief secured. Its 
value depends on type of equip- 
ment, control of energy output, 
and technique of exposure. 

“If ultraviolet is to be used, 
the strongest source should be 
secured and the time of exposure 
correspondingly shortened. Our 
experience has shown that the 
mercury quartz burner is the easi- 
est to control, the least expen- 
sive to operate and a most satis- 
factory source as regards amounts 
of ultraviolet in the region of 
2000 to 3200 Angstrom units, 
which we believe at this time is 
most essential in the treatment 
of tuberculosis. .. . 

“We have also demonstrated 
that a properly designed reflector 
increases considerably the 
amount of radiation thrown on 
the surface exposed, and fur- 
ther that the wattage input to 
the burner should be constant in 
order that the output remain the 
same.”’ 

—Ezra Bridge, M. D. 
Supt. lola-Monroe County 
(N. Y.) Tuberculosis San- 
atorium, in Annual Report 


MWtaviolet Radiation 


| Eiger has been written concerning the therapeutic 
application of ultraviolet radiation, and the bibli- 
ography is rapidly becoming voluminous. Every physician 
realizes that this form of energy is assuming an impor- 
tant role in medical practice. 


When you are ready to consider equipment for ultra- 
violet therapy, why not let us advise with you in making 
the selection according to the needs of your individual 
practice? 

Each and every Victor Quartz Mercury Arc Lamp is designed 
primarily for medical use, in the office or hospital—not for 
sale to the public. With a Victor outfit you have the assurance 
that it is a therapeutic device of major calibre, with which a 
true evaluation of ultraviolet therapy may be realized. 

An interesting booklet, “A Few Facts Pertinent to the Con- 
sideration of Artificial Sources of Ultraviolet Radiations,” will 
be sent you upon request; we feel sure you will appreciate the 
information it gives you on this subject. 


VICTOR X-RAY CORPORATION 


Manufanuvers of the Coslidgs Tube Physical Therapy Apparatus, Electros 
cardiogvapha, and other Specialties 


2012 Jackson Boulevard Branches in all Principal Cities Chicago, Ill., U.S.A, 


ORGANIZATION 


A GENERAL ELECTRIC 
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ARCHIVES OF 
PHYSICAL THERAPY, X-RAY 
RADIUM 


THE USE OF INTRAVENOUS LEAD IN THE TREATMENT 
OF CANCER* 


ROSWELL T. PETTIT, M. D. 
Assoc. Med. Director, The Ottawa Sanatorium for Tuberculosis 


OTTAWA, ILLINOIS 


Those of us particularly interested in cancer 
and its treatment have, within the past two 
years had our attention directed to the work of 
Professor Blair Bell of the University of Liver- 
pool, and his method of treating cancer by the 
use of metallic lead intravenously. Naturally, 
when any new cancer treatment is advanced the 
medical profession looks upon it with suspicion. 
Too frequently the treatment is of a borderline 
type, such as the “Koch Serum,” or the new rem- 
edy is not supported by sufficient scientific and 
clinical evidence to prove its value. It was only 
when Dr. Francis Carter Wood! interested him- 
self in this method of treatment, and showed con- 
clusively by experimental evidence on rat tumors 
that it had some merit, that I decided to make a 
first hand investigation to determine for myself 
whether or not it was a remedy I should care to 
use on my own patients. 


Studying the reports of Professor Blair Bell 
and his co-workers I was struck by the high 
standard of their scientific work and their very 
raodest claims of clinical results. Convinced that 
here was a method of treatment of merit, and 
fortified in my opinion by such men as Scham- 
berg of Philadelphia and Bloodgood of Balti- 
more, I decided to visit Bell at Liverpool, and 
devote whatever time was necessary to make a 
thorough investigation of the matter. This paper 


*Read at the Seventh Annual Meeting, American 
College of Physical Therapy, Chicago, October 12, 1928. 


is a report to this society of my investigation. 
The following is a quotation from one of his re- 
cent papers: 


“There is still a considerable danger that 
if lead be used indiscriminately in the treat- 
ment of malignant disease many fatalities 
will follow, and the method itself, either 
from excessive caution, or too much zeal, 
will be brought into disrepute. As we have 
already demonstrated, we ourselves have 
had disasters, and although our extensive 
experience has enabled us to avoid many 
more similar disasters, it is still quite pos- 
sible for a patient to lose his life if incom- 
plete investigations be carried out. Any 
person suffering with the slightest degree of 
renal impairment or cardiac instability or 
disease may die most unexpectedly as the 
result of a single dose. It is therefore in- 
cumbent upon us to protect the public as 
best we can and at the same time to safe- 
guard the reputation of our work. This we 
fee] can best be done by placing the thera- 
peutic agent, when it is available, in the 
hands only of those who have had some ex- 
perience of the method and have ample fa- 
cilities for biochemical and other investiga- 
tions. This means that if there be a desire 
in any special clinic to try out the method, 
a biochemist and clinician be sent to Liver- 
pool to study say, for a week, the methods 
adopted, especially in regard to the selection 

* of cases and their preparatory examinations. 
‘Choriotrope,’ as we have called the prepa- 
ration used by us, can only be bought with 
our permission and this will not be unrea- 
sonably withheld.” 
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Lead is very toxic and dangerous and even 
though (at present) it should only be used in ad- 
vanced and inoperable cases one cannot ease his 
conscience in this instance by saying “it won’t do 
any harm even if it doesn’t do any good.” 


The use of intravenous lead in the treat- 
ment of cancer is founded on a very substantial 
theoretical basis, and this theoretical basis is now 
supported by a mass of scientific data worked 
out by the Liverpool Cancer Research Organ- 
ization. 

Many years ago Professor Blair Bell, who 
is head of the Department of Obstetrics and 
Gynecology of the University of Liverpool, was 
struck by the similarity, both morphologically 
and physiologically, between the chorionic epi- 
thelium of the trophoblast and the carcinoma 
cell. Both were much alike in many respects. 
Both may have a syncitial arrangement, show a 
tendency to rapid growth, invasion of other tis- 
sues, erosion of blood vessels and metastasis. 
He also noted at an early date, as his earliest 
publications will show, that lead poisoning 
causes a specific necrosis in the chorionic epi- 
thelium in pregnant animals and produces abor- 
tion. He has since shown in rabbits that one- 
half of the lethal dose of lead given intravenously 
will produce abortion quite consistently. 


Starting from this basis, and believing in the 
similarity between the chorionic epithelial cell 
which invades the maternal tissues seeking nour- 
ishment, and the carcinoma cell which also in- 
vades other tissues for the purpose of seeking 
nourishment, and having noted the susceptibility 
of the chorionic epithelium to lead (a property 
that was not shared by other metals), it occurred 
to Professor Bell that cancer cells might also be 
susceptible to the poisoning effects of lead if ad- 
ministered in sufficient amount. 


Using at first metallic lead, in a finely di- 
vided state, intravenously in several advanced 
and hopeless cases, some very striking results 
were achieved—certainly, enough to encourage 
an extended and intensive study of the method. 


In one of these early cases, an extensive 
carcinoma of the stomach, following the adminis- 
tration of the lead, the patient suddenly died of 
acute peritonitis, and an autopsy revealed a com- 
plete necrosis of the stomach. “Professor Glynn 
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could find no stomach, simply a mass of dead 
tissue.” 


Another early case is reported as follows:? 


“On November 9, 1920, a woman was ad- 
mitted to my maternity ward at the Royal 
Infirmary, Liverpool, for her confinement 
which took place a few days later. She was 
suffering with an extensive ulcerated car- 
cinoma of the left breast with glands in the 
axilla. Operation had been considered use- 
less six months previously by two of my 
surgical colleagues. The growth had been 
accelerated during pregnancy, as is usual in 
these circumstances. I was looking for just 
such a hopeless case. 


“A section was prepared from a piece of 
tissue adjacent to the ulcerated area, and 
intravenous injections of lead were given. 
Not only is the patient well today, five years 
later, but also she has had two more babies 
in the interval, both of whom she has 
suckled at the breast that was affected.” 


These and several other instances were so 
striking that three years ago the Liverpool Can- 
cer Research Organization was formed. The 
funds were furnished by several Liverpool citi- 
zens, and, more recently, all funds received as 
fees from private patients for consultations, ex- 
aminations, injections and hospital care have 
been taken over by this committee. This body 
defrays the expenses in connection with both 
the clinical work and laboratory investigations. 
Certainly, no one can accuse Professor Blair Bell 
and his co-workers of mercenary motives. 


The organization is made up of the heads 
oi the various departments in the University of 
Liverpool, whose special knowledge could be 
brought to bear upon the different aspects of the 
problem, and under these department heads, full 
and part time research workers and clinicians 
are employed. About fifty reports have been 
published by the orgnization, and, as the work is 
well coordinated under the direction of Professor 
Blair Bell, a great deal has been accomplished 
in the fields of chemistry, biology, pathology, 
animal experimentation, pharmacology, and clin- 
ical medicine and surgery. There still remains, 
however, a great deal more to be done, and it is 
to be sincerely hoped that sufficient funds will 
continue to be available to keep this organization 
together to investigate the different phases of 
this problem. 
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The main thing now is the perfection of a 
lead compound with increased affinity for the 
cancer cell, and decreased affinity for normal 
cells, comparable to salvarsan in its relation to 
the spirochaete and the tissues and cells of the 
host. Up to the present time over fifty prepara- 
tions have been tried out and little or no prog- 
ress along this line has been made. 


The problem I am quite sure, however, is 
capable of solution with increasing knowledge of 
the pathophysiology of cancer. 


Let me refer, briefly, to some of the steps 
that have already been taken along this path 
that point, I believe, the way to future advances 
along this line. As stated above, there are a 
number of things about the cancer cell that indi- 
cate a behavior similar to the cell of the chorion: 
invasion, erosion, rapid growth, multiplication, 
and metastasis. There are other similarities, 
particularly chemical and physiological. 


Blair Bell believes the cancer cell to be not 
an “undifferentiated” cell but a “de-differen- 
tiated” cell, a reversion to an ancestral type 
forced upon it, and this reversion is similar to 
that seen in all evolutionary processes in nature, 
and, like these reversions, it is the result of ad- 
verse living conditions and increased difficulty 
in seeking nourishment. 


Elaborate experiments have been carried 
out by Professor Lewis and his associates which 
show quite clearly that the cancer cell and the 
chorionic cell have a similar degree of permeabil- 
ity (which indicates a similarity in capacity for 
growth and multiplication), and that the cancer 
cell is like the chorionic cell, and unlike the nor- 
mal somatic cell, or the cell of benign growths, 
in that it has a very high phosphatid or lecithin 
content, and a comparatively low cholestrol con- 
tent. Professor Lewis has also confirmed War- 
burg’s remarkable discoveries. Warburg has 
demonstrated that the cancer cell differs from the 
normal cell in its ability to utilize oxygen. 


The normal cells take up oxygen and give 
off CO,—a normal respiratory capacity. The 
cancer cell, however, even in the presence of oxy- 
gen does not have this capacity, but derives its 
energy by splitting glucose with the formation of 
lactic acid. A cancer may have five times as 
much lactic acid as the surrounding normal tis- 


sues. Lewis has found that this same type of 
impaired respiratory capacity is seen in the 
chorionic epithelium. 


These scientific discoveries have an ex- 
tremely important bearing upon the selective ac- 
tion of lead on both the chorionic epithelial cell 
and the cancer cell for the following reasons: 
Lead, when introduced into the circulation, is in 
all probability converted into the tribasic phos- 
phate, either in the blood stream, or in the tis- 
sues. In the presence of increased acid, such as 
found in the cancerous tissues, the tribasic phos- 
phate, which is comparatively insoluble, is con- 
verted into the acid phosphate, which is many 
times more soluble and toxic, and causes an in- 
creased local toxic effect. Thus the question im- 
mediately presents itself: Why not use the less 
toxic lead phosphate? This is being done at 
present, but sufficient time has not elapsed to 
reach a conclusion regarding its value. Up to 
the present time over fifty modifications of the 
original lead preparation have been tried, and 
most of them have been found to be inert, or too 
toxic for practical use. 


Until Blair Bell and his group have tried 
out the lead phosphate I do not feel like using 
it because of the failure of so many other lead 
compounds. He, and he only, is competent to 
judge of its relative value. He told me he would 
probably be in a position to report on it in the 
course of six or eight months. 


Let me report to you the plan of treatment 
worked out at Liverpool. First, as to the selec- 
tion of cases. Let me quote Dr. L. Cunningham, 
assistant director of the Liverpool Cancer Re- 
serch Organization.* 


“In treating malignant disease with lead 
one of the greatest difficulties with which we 
have had to contend has been the selection 
of those cases which present a reasonable 
chance of being benefited and which at the 
same time are likely to withstand the toxic 
effects of the therapeutic agent employed. 
There are, of course, certain obvious contra- 
indications to treatment among which must 
be mentioned gross pathological lesions of 
one or more of the important organs of 
the body, and serious cachexia of the pa- 
tient. We have been brought face to face, 
however, with another problem, namely, the 
idiosyncrasy of the individual, which un- 
fortunately discounts to a certain degree the 
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investigations of the vital functions of the 
body, upon which, nevertheless, we lay con- 
siderable stress. We are unable to explain 
how it is that, other things being equal, 
some patients, for no apparent reason, are 
unaffected by large doses of lead, whereas 
others are made very ill, and may even die 
after a moderate dose. 


“Tt has been our practice before under- 
taking the treatment of cases to make a 
complete analysis of the blood and urine, 
apart from the careful medicai examination 
of the important organs of the body. We 
also make use of radiological studies where 
these are likely to be of assistance in diag- 
nosis, and in determining the extent of the 
disease. These investigations are carried 
out from time to time in the course of treat- 
ment; in particular, observations are re- 
peatedly made in regard to the blood and 
urine. 


“In case of the blood, full counts are 
made of the red and white corpuscles, and 
the percentage of haemoglobin is estimated. 
The blood urea is also determined, and in 
certain cases the blood sugar in the course 
of treatment is determined. We examine 
regularly, in the course of treatment, blood 
films for stippling of the red cells, and this 
has been of great value in determining not 
only the dose of lead which should be given 
at any period but also the interval which 
should be allowed to elapse before a further 
dose is given. We usually suspend treat- 
ment when there is more than one stippled 
cell per field, even in the absence of any 
other contra-indication.’’* 


I found, in observing the work at Liverpool, 
that the blood examination for stippling of red 
cells was the one most important guide to treat- 
ment—the usual clinical signs of lead poisoning 
as seen in industry, such as lead line on the 
gums, headache, wrist drop, and colic, while at 
times present were by no means constant or reg- 
ular in their appearance. 


The most important contra-indications to 
treatment were (a) myocarditis ,(b) hyperten- 
sion, (c) renal impairment, and (d) anaemia— 
hemoglobin less than 50% or red cells less than 
three million. 


The preparation of lead that has been most 
consistently effective is a metallic suspension in 
gelatin prepared by the sparking method of 
Bredig.* Until some better preparation is per- 
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tected, and has the approval of the Liverpool Or- 
ganization, I do not believe in using any other 
lead preparation. Most of the lead compounds 
so far tried out have been found to be either too 
toxic, or inert in their action. However, I feel 
very sure that with further study, particularly of 
the pathophysiology of the cancer cell, and the 
pharmacology of lead compounds, a preparation 
will be found with increased affinity for the can- 
cer cell, and decreased affinity for the normal 
cell. 


The lead suspension is prepared as follows: 
Silver free lead (assay lead) is melted and poured 
from a low height (a few inches) into water to 
form small shot-like masses. A handful of this 
lead is put into a large evaporating dish about 
cight inches in diameter with 500 c.c. of the 
sparking solution which is one-half per cent 
“Difco” solution of gelatin, containing 5 c.c. of 
two per cent solution of calcium chloride per 500 
c.c. The lead is sparked with either a direct or 
alternating current for about fifteen minutes. 
The current is reduced by placing five 600 watt 
conical resistances arranged in multiple down to 
30 amp. at about 60 volts. The poles are bars 
of commercial lead, about one-fourth inch in 
diameter, and about eight or ten inches long, 
made of rolled sheet lead (assay lead). These 
are stirred about in the “shot” for about fifteen 
minutes, or until the solution is quite black; 
decant into flask and cool in running water. The 
supernatant solution is syphoned off into a flask, 
and centrifugalized lightly (1760 R. per minute) 
for three or four minutes. A portion of this is 
poured off for assay for its lead content. Assay 
and bring to 500 mg. per 100 c.c., then add salt 
to make 1.1 per cent, then boil. 


Colorimetric method for determining lead in 
colloidal solution: 5 c.c. of the colloidal lead 
solution which is ready to be injected is placed 
in a 500 c.c. graduate and 2 or 3 c.c. of concen- 
trated nitric acid added to make the solution 
clear. Make up to 50 c.c. volume with distilled 
water and mix. 5 c.c. of this placed in 100 c.c. 
graduate and shaken gently with 5 c.c. to 10 c.c. 
of a saturated solution of sodium acetate. Di- 
lute to 50 or 60 c.c. and 3 c.c. of freshly prepared 
one-half per cent gelatin solution and mix. De- 
velop brown color with 5 c.c. or more of hydro- 
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gen sulphide water and make up to 100 c.c. At 
the same time a standard is prepared as follows: 


Five c.c. of standard solution of lead acetate 
containing 2 mgs. of lead to 5 c.c. are placed in 
another graduate and after adding two or three 
drops of nitric acid, the sodium acetate is also 
made up to 50 or 60 c.c., 3 c.c. of gelatin solu- 
tion added and the color developed with fresh 
hydrogen sulphide. Bring to 1000 cc. The 
colors are then compared in a colorimeter. The 
calculation is made as follows: 


Reading of standard x amt. of lead in standard x 200 
Reading of unknown 
= mgm. of lead per 100 c.c. 
Example: 30 x 2 x 200 
24 


= 500 mgms. of lead 


In sparking the solution it seems to help to 
have the gelatin cold and then to place the 
evaporating dish in a container of cracked ice. 


After the suspension is prepared it is put in 
glass bottles with ground glass stoppers (pre- 
viously sterilized), and the bottles filled to the 
top and promptly stoppered, as the preparation 
oxidizes very rapidly to form lead hydroxide, the 
most poisonous of the lead compounds. 


The suspension should be used within 72 
hours, and is always given intravenously. The 
first two doses are usually 75 mg.; the amount is 
then reduced to 50 mg. for the next two doses, 
and then 25 mg. for each of the succeeding doses, 
until a total of 500 mgs. is reached. The interval 
between injections is usually seven to ten days, 
but the chief guide to dosage and interval is the 
blood examination. 


The reaction to the treatment is variable— 
it may be local, or general, or both. Usually the 
patient complains of pain at the site of the tumor 
within a few hours after the injection, and this 
pain may be accompanied by swelling and 
edema. The general reaction affects the blood 
and blood forming organs, with the production 
of anaemia and stippling. There may be more 
or less disturbance of the gastro-intestinal tract 
(chiefly colic), the liver (icterus), kidney (al- 
buminurial), and suppression of the urinary out- 
put. Blue line on the gums is rather rare. 


Toxic effects on the central and peripheral 
nervous systems are extremely rare. The anaemia 
produced by the lead is treated by injections of 
iron arsenite and, when necessary, by blood 
transfusion. In severe colic, morphine and atro- 
pine is used. 


The results of treatment are not startling, 
except in isolated cases, but I believe they are 
encouraging when one considers the class of cases 
treated. Since November, 1920, until Novem- 
ber, 1925, 227 cases received treatment and 
these may be tabulated as follows: 


DATE OF PATIENTS NOVEMBER 9, 1920, To 
NOVEMBER 9, 1925 


Died before treatment could be completed... 50 

Died of intercurrent infections........................ 3 

Died after treatment (including 2 deaths 
from acute nephritis, the result of lead 


Died as result of extensive destruction of 
Too recent for results to be estimated............ 14 

Complete treatment refused, but patients are 
living normal 9 
Disease completely 10 
Believed cured and treatment stopped............ 31 
227 


The percentage of success is therefore about 
20 per cent, and considering the class of cases 
treated this is significant. 


With improvements in methods which sure- 
ly will come, with the improvement in class of 
cases treated which will be justifiable only when 
the dangers of the treatment are removed, with 
the employment of lead therapy in conjunction 
with other well known and reliable methods of 
treatment, such as surgery, electrocoagulation, 
and x-rays and radium, I am convinced that lead 
will come to occupy a definite and accepted place 
in our list of weapons against this disease. 


For the present, certainly, its use is limited, 
and, as in the case of x-rays and radium, over- 
enthusiasm has no place. The promiscuous in- 
jection of lead into patients’ veins without proper 
study and care can only cause harm and react 
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against a treatment that has limited but definite 
value. 


Lead has been shown by Blair Bell clinic- 
ally, and by Frances Carter Wood experiment- 
ally on rat tumors, to have a destructive effect 
on cancer cells. 


X-rays and radium have long been known 
to possess similar properties. 


A combination of the two should produce 


better results than either one alone; in fact, in 
the present state of our knowledge, lead may 
very properly be considered a useful adjunct of 
radiation and surgery. 


1W. Blair Bell, British Medical Journal, Nov. 20, 
1926. 

2W. Blair Bell, The Lancet, November 14, 1925. 
Page 1003. 

3W. Cm. M. Lewis, British Med. Journal, Nov. 20, 
1926. 

4L. Cunningham, British Medical Journal, Nov. 20, 
1926. 


THE EFFECT OF MERCURY VAPOR LIGHT IRRADIATION 
UPON THE VASCULAR SYSTEM* 
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Diseases of Children, Jefferson Hospital 


PHILADELPHIA, PENNSYLVANIA 


Therapeutists generally agree that there is 
a decided advantage in the use of several drugs 
over any single remedy. Recently, many new 
and useful agents have been advanced as 
weapons in combating physical disorders. Newer 
chemical compounds and physical agents, which 
form an important part of a physician’s arma- 
mentarium, are indispensable in therapeutic at- 
tacks on microbic infections. Thus, by chemo- 
therapy, it is possible to overcome and, in many 
instances permanently cure, infections that were 
at one time looked upon as hopeless. 


Powerful spirocheticides have prolonged the 
lives and improved the health of many patients 
afflicted with syphilis. Yet, it becomes appar- 
ent, that while therapeutics has undergone tre- 
mendous development within the last decade, no 
single drug can be depended upon as an abso- 
lute specific for all patients. Those individuals 
who have strongly positive Wasserman reactions 
refractory to the arsenicals often fail to improve 
at least serologically when other antileutic com- 
pounds are substituted. 


The discovery of insulin has cleared the 
skies for the diabetic, the use of liver extract in 
pernicious anemia promises untold advantages 
over those remedies employed empirically; vari- 


*Read at the Seventh Annual Meeting, American 
College of Physical Therapy, Chicago, October 11, 1928. 


cus derivatives of barbituric acid have largely 
replaced the one time honored use of the bro- 
mides; ephedrin rivals adrenalin, although the 
former is not so rapid in its action as the fa- 
miliar secretion derived from the suprarenal 
glands. Recently newer spirocheticidal drugs 
have been added to the list of the syphilologist. 
The use of bismuth salts, popularized by Leva- 
diti and Sazerac in 1921, transformed a drug 
heretofore largely employed as a gastro-intestinal 
sedative and astringent, to a powerful anti-leutic, 
iar superior to mercury and almost equal to that 
of arsphenamine. Prophylactic sera, vaccines, 
antitoxins, as well as non-specific proteins form 
another chapter in recent advances of thera- 
peutics. 


It is comparatively within recent years that 
the profession has become cognizant of the im- 
portant role that light plays in therapeutics. 
From a survey of the valuable results obtained 
by means of various forms of light rays, one may 
safely predict that the pharmacopeia of the fu- 
ture will not confine itself to the mere use of 
medicinal and chemical remedies, but will include 
various forms of light, such as infra-red, ultra- 
violet, gamma rays of radium and other physio- 
therapeutic procedures. 


Probably the future medical and pharma- 
ceutical student will be expected to know more 
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about the physical and chemical properties of 
light, which, until the present time, has been a 
sadly neglected branch in most schools. The ap- 
pointment of a commission by the American 
Medical Association to deal with this important 
branch of medicine is a step in the right direc- 
tion. One may go a step further in assuming 
that the future therapeutics will call for various 
forms of light and heat rays, which a trained 
technician or pharmacist may be called upon to 
administer much in the same manner as pre- 
scriptions are now compounded. Several schools 
in England have already started training tech- 
nicians in ultraviolet therapy and it is not im- 
probable that before long similar studies will be 
begun in this country. 


Among medical attendants there are those 
who are ever eager to condemn light therapy. 
Curiously enough, many of the physicians who 
are skeptical in the use of ultraviolet have never 
employed irradiations, or, having resorted to the 
use of the rays, are not entitled to judge the 
merits of artificial heliotherapy from the com- 
paratively few cases studied. Painstaking re- 
searches of many eminent physiotherapists in 
this country and abroad are too valuable tobe 
entirely ignored. There is scarcely a branch of 
medicine which has not been invaded by ultra- 
violet. Specificity of the rays has repeatedly 
been demonstrated in rickets, spasmophilia and 
tetany. The efforts of Hess, Unger, Pappen- 
heimer, and others are noteworthy in this re- 
spect. Hazen has called attention to the value 
of ultraviolet in pityriasis rosea. Psoriasis some- 
times lends itself to the cure from routine ex- 
posures to the sun rays. 


One marvels at the beneficent results ob- 
tained from artificial heliotherapy in treating 
stubborn cases of herpes zoster. Staphylococcic 
infections of the skin respond beautifully to short 
rays of ultraviolet. In the use of mercury vapor 
quartz light, the therapeutist now has another 
agent, equally effective as mercurial compounds 
and gentian violet in the treatment of impetigo. 


Chronic bronchitis in the child and adult 
are remarkably benefited by systemic exposures 


to ultraviolet. The light has also been service- 
able to the surgeon in healing burns and in re- 
pairing fractures. The neurologist finds the ar- 
tificial beams of sunlight valuable as a sedative. 
Galactogogue properties have been attributed to 
ultraviolet. If further research proves irradia- 
tions cause an increased flow of milk during and 
after the puerperium, then one of the greatest 
usefulness of ultraviolet will have been estab- 
lished, since there are few true galactogogues. In 
a series of patients studied by Stolte and Wiener,! 
excellent results were obtained in a group of 
twenty lactating mothers. 


Those who believe that ultraviolet has fallen 
short of its reputed value, and who likewise con- 
tend that light rays have not met the expecta- 
tions of therapeutic idealism, we should like to 
remind that the zenith of therapeutic idealism 
has as yet not been achieved through the use of 
drugs. The tendency at present is unquestion- 
ably specificity: that is, fewer drugs of greater 
therapeutic efficiency. Clinical experience with 
mercury vapor quartz light has established its 
wide range of usefulness in a great many dis- 
orders not benefited by drugs. Contrary to 
earlier investigations with ultraviolet therapy, 
when irradiations were employed very much with 
the “hit or miss” objective in mind, not unlike 
the old time polypharmaceutical or “shotgun” 
prescription, careful research has proven the ra- 
tionale of ultraviolet. Its use, therefore, has 
largely replaced empiricism. 


Modern physiotherapeutists are now guided 
by well defined principles, indications and contra- 
indications for the use of artificial heliotherapy. 
The rays are no longer employed as a panacea. 
Treatment by quartz light has reached that de- 
gree of therapeutic nicety and exactness when 
many conditions formerly unaffected by standard 
routine therapeutics can be relieved; and in 
many instances it can be depended upon to ef- 
fect a so-called “cure” by routine exposures. It 
is true that many new fields of research have 
been entered by the introduction of light therapy. 
While a great deal remains to be accomplished 
particularly in regard to the standardization of 
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dosage, ultraviolet light has undoubtedly proven 
its value both to the physician and chemist. 


Physical agents are often more valuable 
than drugs. This is not because difficulty is en- 
countered in administering remedies by mouth, 
but for the reason that many drugs are not tol- 
erated during early life. It is a dictum in all 
therapeutics, never to administer medicinal 
agents unless there is strong indication for their 
use. Rest, good food and fresh air constitute 
the keynote upon which natural immunity and 
recovery depend. In the young, hydrothera- 
peutic measures are preferred to antipyretic 
drugs, although the latter are often found useful 
when a sedative effect is desired. Physical agents 
therefore become indispensable to the pediatri- 
cian when medicines are administerd with diffi- 
culty. One of the outstanding features of ultra- 
violet medication is the tonic effect upon the 
nervous system. When properly administered to 
individuals, suffering from malnutrition, there is 
often a gain in weight. Because of this con- 
structive property, ultraviolet irradiations are 
sometimes referred to as food rays. 


In the treatment of anemias of secondary 
origin, light therapy possesses many advantages 
over iron compounds. Several authorities in- 
cluding Langstein (L. Langstein, Deutsche. Med. 
Wehnschr. Nov. 22, 1928) have deplored the in- 
discriminate use of liver diet in the treatment 
of secondary anemia. As far as can be ascer- 
tained from the use of liver extract in secondary 
anemia this therapeutic regime is not only worth- 
less, but as several therapeutists point out, when 
prescribed for infants liver diet is liable to pro- 
duce putrefactive diarrhea with loss of appetite 
and fever. 


DIFFICULTIES ENCOUNTERED IN ADMINISTERING 
IRON PREPARATIONS TO CHILDREN 


When organic and inorganic iron com- 
pounds are called for, the use of medicinal 
preparations by mouth or hypodermically often 
fails to meet theoretical expectations. As is well 
known persuasive measures are often necessary 
when drugs are administered to children. This 
difficulty becomes a real one particularly in 
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young children between the ages of three and 
ten years. It has been the experience of many 
pediatricians that infants refuse their customary 
feedings, when once they have been misled by 
an attempt to disguise an unpleasant tasting 
reedicine when the latter is added to food. This, 
however, is a minor disadvantage when com- 
pared to other obstacles. Admitting that ob- 
streperous infants can be forced to ingest medi- 
cine in liquid forms (not always the best means 
for administering drugs) by one of several in- 
genious devices, one questions the wisdom of 
forcibly administering such agents over a pro- 
longed period of time. Habitual vomiting, too 
often the result of such practices, is not an easy 
matter to overcome. Among the more serious ob- 
jections that may be raised to the use of iron in 
infants and children are a disagreeable taste par- 
ticularly common to the liquid preparations, the 
constipating property, and the deleterious effect 
upon teeth, unless certain precautions are exer- 
cised in its administration. A disordered state 
of digestion often arises from prolonged admin- 
istration of iron compounds. Iron salts, as a 
general rule, must be administered in fairly good 
sized doses in order to be effective. Thus Bass 
and Denzer recommend as much as thirty to 
sixty grains of saccharated ferrous carbonate per 
day for secondary anemia, an unusually large 
dose for most children when we consider that the 
adult body contains about twenty grains of iron. 
The question naturally arises, is it possible that 
those therapeutists who administer massive doses 
of iron expect the intestines to absorb the re- 
quired amount much in the same manner as a 
sponge absorbs water? 


The hypodermic method of introducing iron 
into the body, while more reliable than oral ad- 
ministration, has many disadvantages in children, 
which detract from its practical usefulness. 
Aside from the objection on the part of parents 
who naturally dislike to have their children “re- 
peatedly stuck with needles,” there is certainly 
no good excuse nor better means of antagoniz- 
ing the good will of smaller children than by 
this means of therapy. Furthermore, hypoder- 
mic medication adds to a highly nervous state 
and the unpleasant after effects necessitated by 
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the subcutaneous injections of iron compounds 
are not readily forgotten. 


Blood transfusion while a life saving de- 
vice, undoubtedly of value in severer grades of 
anemia, is unjustifiable as a standard procedure 
in all patients. Blood transfusion has not met 
with popularity, since by many patients it is re- 
garded as a procedure of last resort. There is 
the added difficulty of securing the services of a 
suitable donor; it is expensive, and as such de- 
tracts from its ready application. It is obvious 
from the few arguments advanced, that iron ther- 
apy as employed at the present time for anemia 
is far from practical. Therefore, those methods 
which serve to overcome any of these disadvan- 
tages become worthy of considerable thought and 
support from the profession. 


REVIEW OF LITERATURE 


Recently investigation with ultraviolet light 
upon the vascular system has unfolded a great 
deal of interesting data of practical value to the 
clinician. 


Sanford,? in a study based on the observa- 
trons of two hundred newborn infants during a 
period of eight months, found that short ex- 
posures to ultraviolet light increased the hemo- 
globin content and number of red cells to a 
slight extent in an average number of cases, but 
there was a rapid return to normal. The same 
authority found that when the hemoglobin and 
red cells were lower than normal, short exposures 
to ultraviolet not only increased these elements, 
but that they had a tendency to remain nearly 
normal. 


Trixier? emphasizes the fact that ultraviolet 
rays are without effect in pernicious anemia, but 
of value in secondary anemias of medium in- 
tensity. Trixier observed that the influence of 
ultraviolet light is manifested not only upon the 
blood but also upon functional signs. Trixier 
adds that anemia in children from rickets, lues, 
malnutrition, hemorrhges in convalescence, may 
be benefited by the rays; but tuberculous anemia 
does not yield to treatment by means of ultra- 
violet. 


Traugott* studied the action of ultraviolet 
radiations on the number of the blood constit- 
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uents, on the relative division and on the coagu- 
lation time. He found the number of blood cells 
was unaltered, but that the leukocytes increased 
after sufficiently long action of ultraviolet rays. 
The increase in blood constituents was main- 
tained and even became greater during the first 
half hour, but was transient and had completely 
disappeared at the end of six hours. In Trau- 
gott’s series of patients, ultraviolet rays quick- 
ened the coagulation of blood and increased the 
blood platelets. 


Palmieri® irradiated blood from patients 
with tuberculosis of the skin. When whole blood 
was treated, ultraviolet exposures produced at 
first (15 minutes) an increase, later (30 minutes) 
a decrease of the phagocytic index. Irradiation 
o1 the leukocytes alone inhibited phagocytosis. 


Barenberg and Lewis,® as a result of irra- 
diations upon the blood stream of infants, con- 
cluded that the number of erythyrocytes and 
leukocytes did not seem to be affected. An in- 
crease in the number of polymorphonuclear cells 
was obtained among those of the irradiated 
group, during the first and second periods. The 
hemoglobin percentage of the irradiated group 
was maintained during the first period, whereas 
a fall of 12% was noted in the non-irradiated 


group. 


Aschenheim and Meyer’ failed to find any 
increase in the polymorphonuclear cells after ir- 
radiation, while Gelera’s® study is directly op- 
posite in results to that of the Aschenheim and 
Meyer’s investigation. Gelera observed an in- 
crease in the polymorphonuclear cells after radia- 
tion. 


Miles and Laurens® demonstrated that with 
heavy ultraviolet irradiations in dogs there is 
first an increase, followed by a drop in neutro- 
philes. 


Clark’s!° survey is of interest in connection 
with ultraviolet irradiations upon white blood 
cells. Clark states that ultraviolet rays, shorter 
than 3000 angstrm units, result solely in a great 
decrease of the lymphocytes, while the polymor- 
phonuclears remain constant. The near ultra- 
violet rays just below the visible portion of the 
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spectrum have a depressing effect on the lym- 
phocytes, but give rise to an increase of short 
duration in neutrophiles which is followed by a 
decrease below normal. These observations led 
Clark to conclude, that daily quartz light irra- 
diations for more than four weeks with routine 
exposure, time, and distance, in the majority of 
cases examined, result in a lowered bactericidal 
property of the blood. The same authority states 
that normal persons, free from any infection, are 
apt to show improved bactericidal properties 
after continuous ultraviolet irradiations. Post in- 
fectious conditions, after daily quartz lamp treat- 
ments, are apt to show a drop in the bactericidal 
property of the blood. 


The increased or reduced bactericidal prop- 
erty of the blood after ultraviolet irradiation 
seems to depend largely on the leukocytic reac- 
tion of the body. An increased number of white 
blood cells, especially of polymorphonuclears, is 
associated with improved killing power for cocci. 


Redfield’! believes ultraviolet ray increases 
the blood calcium and stabilizes it. Absorption 
of the rays into the blood stream causes an in- 
crease in the number of red blood cells, white 
blood cells and the percentage of hemoglobin. 
Ultraviolet rays increase the bactericidal power 
of the blood and also cause an absorption of 
phosphorus and calcium from the intestines. 
The coagulation time is shortened under ultra- 
violet radiation. 


Azzi’s!* experiments deal with the action of 
ultraviolet rays in bacteric phagocytosis and is 
important from an immunologic standpoint. 
Azzi observed that staphylococci exposed for a 
brief time to the action of ultraviolet rays are 
more easily and more rapidly destroyed by hu- 
man polymorphocytes than when untreated. 


According to Schubert,!* the absorption of 
ultraviolet rays by the skin depends upon the 
presence of anemia. This observation is im- 
portant from a physiologic standpoint, since it 
is quite probable that results depend upon this 
phenomenon. Schubert tested the amount of 
absorption of ultraviolet rays by comparing the 
reflected rays with the original radiation. He 
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found that a skin which had been rendered 
anemic absorbed much less than a normal skin. 
This peculiarity Schubert attributes to a strong 
absorption of the rays (especially of the wave 
lengths below 302) by the hemoglobin. 


SCOPE OF STUDY 


The study of the effect of the mercury vapor 
quartz light upon the vascular system was ap- 
proached from two angles. The first concerned 
itself with the effect of the light upon the indi- 
vidual blood elements, found in various disor- 
dered states for which patients were referred to 
the department for treatment. The blood counts 
of all patients selected for this study revealed a 
secondary anemia. 


The second half of the experiment was in a 
sense an analytical survey to determine the ef- 
fects upon the blood constituents that followed 
from short, moderate and prolonged exposures. 


The routine practiced for generalized ex- 
posures in the Artificial Heliotherapy Division of 
the Pediatric Department at the Jefferson Hos- 
pital consists in irradiating the entire body upon 
the anterior and posterior aspects for an equal 
number of minutes. Treatments begin with one 
minute and are increased in duration on alternate 


days until a total of fifteen minutes are reached 


at regular tube distance (40 inches). After the 
fifteenth exposure, the tube distance is gradually 
lowered toward the skin surface (one inch at 
each successive treatment) until the quartz tube 
measures one foot from the body of the patient. 
The maximum tube distance is one foot from 
the body and the maximum exposure under this 
technic is fifteen minutes anteriorly and poste- 
riorly. This procedure is continued irrespective 
of the number of exposures patients receive until 
they are discharged. Excessive tanning of the 
skin and burns are cautiously guarded against 
by employing trained technicians who by expe- 
rience know when to increase and decrease or 
discontinue irradiations. 


The study included 18 infants and 55 older 
children. Their ages ranged between 2 and 13 
years, 41 were males, 32 were females. The fol- 
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lowing are conditions for which ultraviolet ther- 
apy was administered: Malnutrition, 26; 
chronic bronchitis, 27; infantile rickets, 7; 
esophageal stenosis, 4; laryngeal stenosis, 3; 
eczema, one; bronchietasis, one; secondary 
anemia (cause—intestinal parasites?), one; ne- 
phrolithiasis (tonic-effect), one; pylorospasm, 
one; enterospasm, one. All were white children. 


TABLE I. 
LARYNGEAL STENOSIS 


Total Number Patients—3 


In- De- Un- 
creased creased changed 


Hemoglobin 2 1 0 
Red blood cells 2 1 0 
White blood cells 2 1 0 
Polynuclears 1 2 0 
Small Lymphocytes 0 3 0 
Large Lymphocytes 2 1 0 
Transitionals 0 0 3 
Eosinophiles 1 1 1 


Three patients, two males and one female, 
were treated for laryngeal stenosis. The young- 
est patient was three years, the oldest four years. 
Results obtained are recorded below. 


Hemoglobin—Increased in two patients 
minimum 7%, maximum 10%); decreased in 
one (17%). 


Red Blood Cells—Increased in two patients 
(minimum 100,000, maximum 120,000); de- 
creased in one (300,000). 


White Blood Cells—Increased in two pa- 
tients (minimum 2,000, maximum 6,200); de- 
creased in one (5,400). 


Polymorphonuclear Leukocytes — Increased 
in one patient (18); decreased in two patients 
(minimum 2, maximum 5). 


Small Lymphocytes—Decreased in all three 
patients, (4, 12 and 30 cells respectively). 


Large Lymphocytes—Increased in two pa- 
tients (each 14 cells) ; decreased in one (4 cells). 


Transitional—These cells were neither in- 
creased nor decreased from the light exposures, 
since the transitional cells were not discovered 
either before or after irradiations. 
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Eosino philes—Increased in one patient (one 
cell); decreased in one patient (two cells); un- 
changed in one patient (no cells). 


SUMMARY 


The hemoglobin, red, white and large lym- 
phocytes cells were each increased in two in- 
stances and decreased in one instance. The poly- 
nuclears were increased in one patient and de- 
creased in two patients. 


The following are the remaining changes ob- 
served. Small lymphocytes decreased in three 
patients, transitionals were unchanged in three 
instances; eosinophiles increased in one patient; 
decreased in one patient and remained unchanged 
in one individual. 


CONCLUSION 


Mercury vapor quartz light irradiations in 
three patients treated for secondary anemia, all 
subjects of laryngeal stenosis, were benefited 
inasmuch as the hemoglobin, red and white blood 
cells were concerned. The differential cellular 
elements were more frequently depressed than 
stimulatd in this group of patients studied. 


TABLE II. 
ESOPHAGEAL STENOSIS 
Total Number Patients—4 


In- De- Un- 

creased creased changed 
Hemoglobin 
Red blood cells 
White blood cells 
Polynuclears 
Small Lymphocytes 
Large Lymphocytes 
Transitionals 
Eosinophiles 


OF BW LY 


Four patients received exposures for 
esophageal stenosis. There were three males and 
one female, the youngest child was three and a 
half years, and the oldest six years. The follow- 
ing results were obtained in this series of pa- 
tients: 


Hemoglobin—Increased in two patients 
(minimum 8%, maximum 11%); decreased in 
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two patients (minimum 10%, maximum 23%). 


Red Blood Cells—Increased in three pa- 
tients (minimum 400,000, maximum 450,000) ; 
decreased in one patient (1,000,000). 


White Blood Cells—Incresaed in one pa- 
tient (1,800); decreased in three patients 
(minimum 600, maximum 1,600). 


Polymorphonuclear Leukocytes—Decreased 
in all patients (minimum 8, maximum 14). 


Small Lymphocytes—Increased in two pa- 
tients (minimum 10, maximum 12); decreased 
in two (minimum 2, maximum 3). 


Large Lymphocytes—Increased in two pa- 
tients (minimum 3, maximum 3); decreased in 
two (minimum 2, maximum 4). 


Transitionals—Unchanged in three patients 
(two, no cells present, one, three cells); de- 
creased in one patient. 


Eosinophiles—Increased in one patient; 
unchanged in three (no cells present). 


SUMMARY 


The hemoglobin was decreased as frequently 
as it was increased. The red blood cells in- 
creased three times as often as it was decreased; 
while the white blood cells decreased three times 
in proportion to the increase. The polynuclears 
were decreased in all four patients; the small 
and large lymphocytes increased and decreased 
in equal proportions; while in three instances the 
transitionals and eosinophiles remained un- 
changed. An increase in the eosinophiles fol- 
lowed in one patient while a decrease in the 
transitionals occurred in another patient of this 
series. 


CONCLUSION 


There were no marked changes observed in 
the blood constituents in this small group of pa- 
tients studied. In general a favorable influence 
was seen to occur in the hemoglobin and red 
blood cells while the differential blood constit- 
uents seemed to remain unchanged or were other- 
wise decreased in numbers. 
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TABLE III. 
CHRONIC BRONCHITIS 


Total Number Patients—27. 


In- De- Un- 
creased creased changed 
Hemoglobin 17 9 1 
Red blood cells 19 8 0 
White blood cells 17 9 1 
Polynuclears 17 9 1 
Small Lymphocytes 19 8 0 
Large Lymphocytes 15 9 3 
Transitionals 5 7 15 
Eosinophiles 3 9 15 


Twenty-seven patients were treated for 
chronic bronchitis, of this number eleven were fe- 
males and sixteen male infants and children. The 
youngest patient was thirteen months, the oldest 
nine and one-half years. The following results 
were obtained from generalized irradiations: 


Hemoglobin—Increased in seventeen pa- 
tients (minimum 2%, maximum 32% ) ;decreased 
in nine patients (minimum 2%, maximum 30%). 
In one patient the hemoglobin remained un- 
changed (76%). 


Red Blood Cells—Increased in nineteen 
patients (minimum 20,000; maximum 1,400,- 
000); decreased in eight patients (minimum 
100,000, maximum 1,300,000). 


White Blood Cells—Increased in seventeen 
patients (minimum 100, maximum 400,000) ; de- 
creased in nine patients (minimum 500, maxi- 
mum 3,600). In one patient the white cell count 
remained unchanged (17,400). 


Polymorphonuclear Leukocytes — Increased 
in seventeen patients (minimum 4, maximum 
18); decreased in nine patients (minimum 3, 
maximum 22). In one patient these cells re- 
mained unchanged (68). 


Small Lymphocytes—Increased in nineteen 
patients (minimum 1, maximum 23); decreased 
in eight patients (minimum 2, maximum 22). 


Large Lymphocytes—Increased in fifteen 
patients (minimum 1, maximum 15); decreased 
in nine patients (minimum 2, maximum 8). In 
three patients these cells remained unchanged. 
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Transitionals—Increased in five patients 
(minimum and maximum, each 1); decreased in 
seven patients (minimum 1, maximum 2); un- 
changed in fifteen (no cells). 


Eosino philes—Increased in three patients 
(mnimum 1, maximum 3); decreased in nine 
patients (minimum 1, maximum 2); unchanged 
in fifteen patients (0 to 3). 


SUMMARY 

In the majority of patients the hemoglobin, 
red blood cells, white blood cells, polynuclears, 
small and large lymphocytes were definitely in- 
creased, while the transitionals and eosinophiles 
were decreased. The last two mentioned types 
of cells remained constant in about half the series 
cf patients who were irradiated. 


CONCLUSION 


The majority of patients fared well from 
mercury vapor quartz light irradiations. Apart 
from the favorable influence upon the blood ele- 
ments, appetite and muscular tone improved. A 
general state of well being was also observed and 
the characteristic cough symptom disappeared. 
These results were in all probability dependent 
upon an increase in the various blood constit- 
uents which aided the patient’s resistance. 


TABLE IV 
RICKETS 
Total Number Patients—7 


Hemoglobin 

Red Blood Cells 
White Blood Cells 
Polynuclears 

Small Lymphocytes 
Large Lymphocytes 
Trans:tionals 
Eosinophiles 


Seven patients were irradiated for infantile 
rickets. There were six males and one female. 
The youngst rachitic infant was five months, the 
oldest three years. The following results were 
obtained: 


Hemoglobin—Increased in three patients 
(minimum 7%, maximum 18%); decreased in 
four patients (minimum 2%, maximum 23%). 


Red Blood Cells—Increased in two patients 
(minimum 600,000, maximum 700,000); de- 
creased in five patients (minimum 350,000, maxi- 
mum 1,850,000). 


White Blood Cells—Increased in five pa- 
tients (minimum 400, maximum 12,000); de- 
creased in two patients (minimum 3,000, maxi- 
mum 4,200). 


Polymorphonuclear Leukocytes — Increased 
in five patients (minimum 4, maximum 31); de- 
creascod in two patients (minimum 10, maxi- 
mum 11). 


Small Lymphocytes—Increased in five pa- 
tients (minimum 5, maximum 28); decreased in 
two patients (minimum 16, maximum 23). 


Large Lymphocytes—Increased in five pa- 
tients (minimum 1, maximum 26); decreased in 
one patient (10 in number); unchanged in one 
patient (2 cells). 


Transitionals—Increased in one patient (2 
cells); unchanged in six patients (no cells were 
cbcerved before or after irradiations). 


Eosinophiles — Increased in two patients 
minimum 2, maximum 3); decreased in one pa- 
tent (1 cell); unchanged in four patients (re- 
mained negative in cell count). 


SUMMARY 


In the group of patients studied the hemo- 
globin was decreased in slightly more than half 
the number of patients; the red blood cells de- 
creased in five patients, with distinct increase 
in the white blood cells, polynuclears, small and 
large lymphocytes. In six patients the number 
of transitional cells remained unchanged, while 
the eosinophiles remained unchanged in four in- 
stances. 


CONCLUSION 


The blood chemistry of ultraviolet irradia- 
tions in rachitic children is too well known to 
deserve repetition at this time. In general, it 


may be stated that mercury vapor quartz light ~ 


exposures upon the blood cells tend to cause a 
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depression of the hemoglobin and red blood cells, 
and an increase in the white blood cells, poly- 
nuclears, small and large lymphocytes. The 
transitionals and eosinophiles remained un- 
changed in the majority of patients studied. 


TABLE V 
MALNUTRITION 
Total Number of Patients—26 
In- De- Un- 
creased creased changed 
Hemoglobin 14 9 3 
Red Blood Cells 17 8 1 
White Blood Cells 18 7 1 
Polynuclears 11 12 3 
Small Lymphocytes 17 8 1 
Large Lymphocytes 14 7 5 
Transitionals 3 10 13 
Eosinophiles 5 8 13 


Twenty-six infants and children received 
treatment for malnutrition. Of this number, 
there were fifteen females and eleven males, the 
youngest being a nine months infant, and the 
oldest child twelve years. The following were 
the results obtained: 


Hemoglobin—Increased in fourteen patients 
(minimum increase 1%, maximum _ increase 
22%); decreased in nine patients (minimum 
1%, maximum 5%); unchanged in three pa- 
tients (74%, 75%, 80% respectively). 


Red Blood Cells—Increased in seventeen pa- 
tients (minimum 20,000, maximum 1,300,000) ; 
decreased in eight patients (minimum 100,000, 
maximum 100,000); unchanged in one patient 
(3,800,000). 


White Blood Cells—Increased in eighteen 
patients (minimum 100, maximum 7,250); de- 
creased in seven patients (minimum 400, maxi- 
mum 4,200) ; unchanged in one patient (10,000). 


Polymorphonuclear Leukocytes — Increased 
in eleven patients, (minimum 4, maximum 20) ; 
decreased in twelve patients (minimum 2, maxi- 
mum 24); unchanged in three patients (65, 64, 
60 respectively). 


Small Lymphocytes—Increased in seventeen 
(minimum 1, maximum 24); decreased in eight 
patients (minimum 1, maximum 38); unchanged 
in one patient (34). 
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Large Lymphocytes—Increased in fourteen 
patients (minimum 1, maximum 15); decreased 
in seven patients (minimum 2, maximum 8); 
unchanged in five patients (6, 4, 4, 0, 0, re- 
spectively). 


Transitionals—Increased in three patients 
(minimum and maximum 1); decreased in ten 
patients (minimum 1, maximum 3); unchanged 
in thirteen patients (zero in all). 


Eosinophiles—Increased in five patients 
(minimum 1, maximum 2); decreased in eight 
patients (minimum 1, maximum 4); unchanged 
in thirteen patients (2, 1, 0). 


SUMMARY 


The majority of patients with malnutrition, 
who received ultraviolet therapy, demonstrated 
an improvement in hemoglobin, red and white 
blood cells, small and large lymphocytes. The 
polynuclears were increased and decreased in 
about an equal number of patients, while the 
transitionals and eosinophiles were decreased in 
the majority of patients irradiated. It is inter- 
esting to note that the changes observed in the 
last two types of cells remained unaltered in an 
equal number of patients. 


CONCLUSION 


In general it might be stated that mercury 
vapor quartz light irradiations have a stimulat- 
ing effect upon the blood picture in malnutrition. 
Incidentally most children after receiving ex- 
posures had better appetites; sleep was said to 
have improved (sedative influence of rays upon 
nervous system); their musculature became 
firmer; in short, the picture became transformed, 
from. the so-called “tired child” to one of nor- 
malcy. That such an altered state is not unusual 
after ultraviolet therapy is common experience 
to physiotherapeutists. 


TABLE VI 
OTHER CONDITIONS 
Total Number of Patients—6 
In- De- Un- 
creased creased changed 
Hemoglobin 3 3 0 
Red Blood Cells 3 3 0 


White Blood Cells 6 0 0 


= 
| 
| : 
: 
| 
i 
} 
g 
3 
. 


EFFECT OF MERCURY VAPOR QUARTZ LIGHT IRRADIATIONS—PERLMAN 541 


Polynuclears 4 2 0 
Small Lymphocytes 4 2 0 
Large Lymphocytes 4 2 0 
Transitionals 1 1 4 
Eosinophiles 0 2 4 


Six patients, one with eczema on face, one 
with bronchiectasis, one with secondary anemia, 
one with nephrolithiasis, one with pylorospasm, 
and one with enterospasm received ultraviolet 
therapy. Of this number three were female chil- 
dren, two were males. There was one male in- 
fant aged nine months. The oldest children in 
this group were nine years (2) and all with the 
exception of the eczematous patient received gen- 
eralized exposures. 


Hemoglobin—Increased in three patients 
(minimum 8%, maximum 15%); decreased in 
three patients (minimum 3%, maximum 18%). 


Red Blood Cells—Increased in three pa- 
tients (minimum 440,000, maximum 580,000) ; 
decreased in three patients (minimum 110,000, 
maximum 1,300,000). 


White Blood C: 'ls—Increased in all six pa- 
tients (minimum 1,.00, maximum 5,500). 


Polymorphonuclear Leukocytes — Increased 
in four patients (minimum 1, maximum 18); de- 
creased in two (minimum %, maximum 8). 


Small Lymphoc ytes—Increased in four pa- 
tients (minimum 4, maximum 22); decreased in 
two (minimum 1, maximum 17). 


Large Lymphocytes—Increased in four pa- 
tients (minimum 4, maximum 8); decreased in 
two patients (minimum 1, maximum 2). 


Transitionals—Increased in one patient (1 
cell); decreased in one patient (2 cells); un- 
changed in four patients (no cells were observed 
before or after irradiations). 


Eosinophiles—Decreased in two patients 
(minimum 1, maximum 2); unchanged in four 
patients (no cells were observed before or after 
irradiations). 


SUMMARY 


The hemoglobin and red blood cells were in- 
creased as often as they were decreased. The 


white blood cells were increased in all six pa- 
tients, the polynuclears, small and large lympho- 
cytes were increased in four out of six patients, 
while the last three types of cells were decreased 
in two instances each. 


The transitionals remained unchanged in 
four insances, increased in one patient and de- 
creased in another patient. 


The eosinophiles remained unchanged in 
four patients, while the blood examination in 
two patients indicated a decrease. 


CONCLUSION 


In the majority of patients treated there 
resulted an increase in white blood cells, poly- 
nuclears, small and large lymphocytes, an un- 
changed state in the transitionals and eosino- 
philes. Because of an equal number of patients 
who demonstrated an increase and decrease in 
the hemoglobin and red blood cells, the changes 
observed in the last two mentioned types of cells 
may be regarded as insignificant. 


TABLE VIII 
LESS THAN 5 MINUTE EXPOSURES ee 
Number of Patients—21 


In- De- Un- 

crease crease changed 
Hemoglobin 42.8% 428% 14.2% 
Red Blood Cells 57.1% 38. % 4.7% 
White Blood Cells 66.6% 33.3% 
Polynuclears 61.9% 28.5% 9.5% 
Small Lymphocytes 71.4% 28.5% _.......... 
Large Lymphocytes 57.1% 28.5% 14.2% 
Transitionals 9.5% 238% 66.6% 
Eosinophiles 14.2% 238% 61.9% 

SUMMARY 


The greatest increase occurred in the small 
lymphocytes (71.4%). In order of greatest per- 
centage increase following the small lymphocytes 
were the white blood cells (66.6°%), polynuc- 
lears (61.9%), red blood cells (57.1%). The 
transitionals and eosinophiles showed greater de- 
creases than increases, about 23.8% each re- 
spectively. The hemoglobin was increased and 
decreased in about equal proportions (42.8%) 
and remained unchanged in 14.2% of patients, 
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PART II 


EFFECT OF LENGTH OF EXPOSURES 


HB. RBC WBC POLY S.L. L.L. | TRANS. | EOS. 
IDU/ I DU|IDU/|IDU| I DU] I DU| I DU] IDU 
9 9 3| 12 8 1| 14 7 0] 13 6 2] 15 6 O| 12 6 3] 2 514] 3 513 

| 0| 770] 9s 0] 10 4 o} 10 941] 257) 167 
781| 970] 862| 871] 96 1] 77 2410| 367 
300] 2 1 0 300 210) 111) 102] 102 
10 5 0 12 3 0 “2301 78 942] 258] 339 
300! 300] 120] 21 o21 
TOTALED 
Laryng. Ste. 1 2 1 3 4 3 
Chr.Br. | 1791] 19 8 | 1791/1791] 108 149 4] 5 814] 3 915 
| Malnutri. 3/47 81/18 71] 112 3/17 81] 147 5| 31013| 5 8133 
Other 4 2 114 2 4 
TOTAL | 4028 4| 45 26 1| 4921 2| 3929 4] 47.24 1| 402210] 12 2040| 11 22 30 
I—Increased 
D—Decreased 
U—Unchanged 
CONCLUSION SUMMARY 
Hemoglobin was not materially benefited. Greatest increase in order of frequency were 


: Red blood cells, white blood cells, polynuclears polynuclears and small lymphocytes, 71.4% 
a a and small and large lymphocytes were definitely each, fcllowed by hemoglobin, white blood cells 
| increased, while transitionals and eosinophiles and large lymphocytes 64.2% each respectively. 
remained unchanged in the majority of patients. Transitionals and eosinophiles remained un- 
The last mentioned group of cells were more changed in 50% patients and in the remaining 


often decreased than increased. half of individuals were decreased with far 
greater frequency than they were increased. Red 
TABLE IX blood cells were decreased as frequently as they 


5-10 MINUTE EXPOSURES 


Number of Patients—14 


In- De- Un- CONCLUSION 
crease crease changed 
64.2% 35.7% Hemoglobin was definitely increased by the 
Red Blood Cells ten minute exposures as were also the white 
White Blood Cells 64.2% 35.7% blood cells, polynuclears, small lymphocytes and 
Polynuclers 28.5% large lymphocytes. The transitionals and eosino- 
Small Lymphocytes 71.4% 28.5% _.......... hil half 

Large Lymphocytes 64.2% 28.5% 71% ?P group 
Transitionals 14.2% 35.7% 50. % of patients and were decreased more often than 


. Eosinophiles 7.1% 42.8% 50. % _ increased in the remaining number of patients. 
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TABLE X 
10-15 MINUTE EXPOSURES 


Number of Patients—16 


In- De- Un- 
crease crease changed 
Hemoglobin 43.7% 50. % 6.2% 


Red Blood Cells 
White Blood Cells 50. % 37.5% 12.5% 
Polynuclears 50. % 43.7% 6.2% 
Small Lymphocytes 56.2% 37.5% 6.2% 
Large Lymphocytes 43.7% 43.7% 12.5% 


Transitionals 12.5% 25. % 62.5% 
Eosinophiles 18.7% 37.5% 43.7% 
SUMMARY 


Hemoglobin decreased in 50% of patients. 
The greatest increases occurred in the following 
groups of cells—red blood cells 56.2%, small 
lymphocytes 56.2%, white blood cells 50%, 
polynuclears 50%, large lymphocytes were in- 
creased as often as they were decreased 43.7%, 
and unchanged in 12.5% of cases. Transitionals 
and eosinophiles remained unchanged in larger 
proportion of patients while they were decreased 
more often than increased. 


CONCLUSION 


The cells stimulated by ten to fifteen min- 
ute exposures included the red blood cells, white 
blood cells, polynuclears and small lymphocytes. 
The cells depressed or unchanged from irradia- 
tions in this group were the transitionals and 
eosinophiles. Hemoglobin was depressed. 


TABLE XI 


15-20 MINUTE EXPOSURES 


Number of Patients—3 


In- De- Un- 
crease crease changed 


Red Blood Cells 66.6% 
White Blood Cells 100. % 
66.6% 33.3% 
Small Lymphocytes 66.6% 33.3% _........ 
Large Lymphocytes 33.3% 33.3% 33.3% 


Eosinophiles 66.6% 


SUMMARY 


Hemoglobin increased in all three patients 
as were also the white blood cells. Red blood 
cells and small lymphocytes were increased in 
66.6%. Polynuclears were decreased in 66.6%. 
Large lymphocytes remained unchanged in 
33.3%, decreased and increased in an equal num- 
ber of patients, 33.3%. Transitionals and eosino- 
philes remained unchanged in majority of pa- 
tients. 


CONCLUSION 


It is realized that small number of patients 
studied in this group of patients prevents defi- 
nite conclusions to be drawn. The hemoglobin, 
red blood cells, white blood cells and small 
lymphocytes were increased while a decrease 
followed fifteen to twenty minute exposure of the 
polynuclears. 


TABLE XII 


20-30 MINUTE EXPOSURES 
Number of Patients—15 


In- De- Un- 
crease crease changed 


White Blood Cells 80. % 20. % 
Polynuclears 444% 335% .......... 
Small Lymphocytes 60. % 40. % 
Large Lymphocytes 60. % 26.6% 13.3% 


Transitionals 13.3% 333% 53.3% 
Eosinophiles 20.% 20.% 60. % 
SUMMARY 


Greatest increase in order of frequency: 
red blood cells, and white blood cells 80%, 
each; hemoglobin 66.6%, small lymphocytes and 
large lymphocytes 60%, each. Greatest de- 
crease in order of frequency: polynuclears 
53.3%.  Transitionals and eosinophiles un- 
changed more frequently 53.3% and 60% re- 
spectively. The transitionals were decreased 
more often than increased, while the eosinophiles 
were increased as often as they were decreased. 


CONCLUSIONS 


The blood constituents benefited by twenty 
to thirty minute exposures were the hemoglobin, 
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red and white blood cells, small and large 
lymphocytes. The cells unchanged were the 
transitionals and eosinophiles. The polynuclears 
were depressed. 


TABLE XIII 
MORE THAN 30 MINUTE EXPOSURES 
Number of Patients—3 


In- De- Un- 
crease crease changed 
Hemoglobin 66.6% 333% 


White Blood Cells 100. 


Small Lymphocytes 66.6% 33.3% _........... 

Large Lymphocytes 66.6% .......... 33.3% 

Transitionals 333% 664% ............ 

Eosinophiles 64% 333% .......... 
SUMMARY 


Red blood cells and white blood cells were 
increased in 100%. Hemoglobin was increased 
in 66.6% as were also the small lymphocytes, 
large lymphocytes and eosinophiles. The tran- 
sitionals and polynuclears were decreased in 
66.6% individuals each. 


CONCLUSIONS 


The three patients who received more than 
thirty minute exposures demonstrated an in- 
crease in the hemoglobin, red and white blood 
cells, small and large lymphocytes and eosino- 
philes. Depression occurred only in the poly- 
nuclears and transitional cells. 


Considering all conditions for which treat- 
ments were administered in a series of 72 pa- 
tients, 21 individuals received less than five min- 
ute exposures; 14 from five to 10 minute ex- 
posures; 16 from 10 to 15 minute irradiations; 
three from 15 to 20 minute exposures; 15 from 
20 to 30 minute exposures; and three more than 
30 minute exposures. 


It will be seen that the majority of patients 
received less than five minute irradiations. This 
was followed by the group who received 10-15 
minute exposures. The third group 20-30 min- 
ute exposures; fourth 5 to 10 minute exposures; 
and the minimum number of patients were those 
in the 15-20 minute group and those who re- 
ceived more than 30 minutes. 
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Hemoglobin—Forty patients demonstrated 
a definite increase in the hemoglobin, 28 a de- 
crease, while in four patients this element re- 
mained unchanged. 


Considered as a whole, the 40 patients 
showed a definite increase in the hemoglobin, 28 
a decrease and four were unchanged. 


Red Blood Cells—Increased in 45 patients, 
decreased in 26, unchanged in one. 


White Blood Cells—Increased in 49; de- 
creased in 21; unchanged in two. 


Polymorphonuclears—Increased in 39; de- 
creased in 29; unchanged in four. 


Small Lymphocytes—Increased in 47; de- 
creased in 24; unchanged in one. 


Large Lymphocytes—Increased in 40; de- 
creased in 22; unchanged in 10. 


Transitionals—Increased in 12; decreased 
in 20; unchanged in forty. 


Eosinophiles—Increased in 11; decreased 
in 22; unchanged in 39. 


CONCLUSIONS 


1. Generalized exposures from a mercury 
vapor quartz light air-cooled lamp is of definite 
value in treatment of secondary anemia which 
occurs during the course of or caused by mal- 
nutrition, chronic bronchitis, infantile rickets, 
esophageal stenosis, laryngeal stenosis, eczema, 
bronchiectasis, intestinal parasites, nephrolithi- 
asis, pylorospasm and enterospasm. 


2. In the series of patients studied the 
hemoglobin, red blood cells, white blood cells, 
polynuclears, small and large lymphocytes were 
increased in numbers. The transitionals and 
eosinophile cells remained unaffected (unchang- 
ed), in most patients. 


3. Contrary to recent investigations of ar- 
tificial heliotherapy upon the vascular system, 
generalized exposures using the technic outlined 
in this paper for periods of thirty minutes does 
not appear to materially depress the various 
blood cellular elements, but stimulates their 
numbers. The last mentioned statement also 
holds true in regard to the hemoglobin. 
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4. The simple technic and ease of admin- 
istering artificial heliotherapy to the young ren- 
ders the comparatively newer method a distinct 
therapeutic advance of treating patients, the 
subjects of secondary anemia. 


5. The physiotherapeutic procedure pos- 
sesses many advantages over drug therapy, which 
is often difficult to administer to infants and chil- 
dren. 
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RADIOSENSITIVITY OF TUMORS* 


GAGE CLEMENT, M. D. 
Radiologist and Physical Therapist, St. Luke’s Hospital 


DULUTH, MINN. 


The study of tumor radiosensitivity is not 
new. More than fifteen years ago it was recog- 
nized that different types of tumors reacted dif- 
ferently to the same amount of radiation. As 
early as 1915 James Ewing had classified tumors 
in the order of their relative radiosensitivity. 
Since that time the studies have been continued 
and the classification is much more comprehen- 
sive than was at first anticipated. 


ORIGINAL CLASSIFICATION 


Ewing’s original classification of tumors in 
the order of their sensitivity is as follows: 
Lymphoma. 

Embryonal tumors. 

Cellular anaplastic tumors. 

Basal cell carcinoma. 

Adenoma and adenocarcinoma. 

. Desmoplastic tumors (squamous carcin- 
oma and fibrocarcinoma). 

7. Fibroplastic sarcoma; osteosarcoma; 


neurosarcoma. 


*Read at the Eighth Annual Meeting of the American 
Congress of Physical Therapy, Chicago, Nov. 4, 1929. 


The order of this classification has not been 
changed by any recent investigation. It has 
simply been enlarged upon. Not only has the 
whole group been arranged in the order of sus- 
ceptibility, but the various neoplasms involved 
in the pathology of individual organs, or groups 
of organs, have been arranged in the order of 
their sensitivity. The arrangement of the types 
of neoplasms is, as a whole, applicable to any 
individual organ, for example the breast. 


Many things enter into the factors con- 
trolling radiosentitivity. Some are quite ob- 
scure. We do not always see the same type of 
tumor respond with the same degree of certainty 
in every individual, and we hesitate to predict 
the outcome of radiation on even the most sus- 
ceptible of tumors in some patients. This is due 
to the various clinical factors which may enter 
into and influence the turn of the tide for better 
or for worse. 


The vascularity of the tumor, the rapidity 
of its growth, the metabolism of the cell, the gen- 
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eral condition of the patient, the occurrence of 
intercurrent disease and the efficiency of the di- 
gestive, renal and cardiac systems all enter into 
the problem and make the establishment of cer- 
tain definite clinical results impossible. 


The interesting part of the study of tumor 
radiosensitivity is the resistance encountered in 
some of the sensitive tumors and the ease with 
which, at times, others of the resistant tumors 
react to radiation therapy. Some other factors 
than merely the radiation itself or the degree 
of radiosensitivity contribute to the result. We 
are acquainted with the nature of some of these 
factors but others of them still elude the most 
painstaking research. 


A fairly constant relation exists between 
tumor structure and its susceptibility to radia- 
tion. As a rule, tumors composed of rapidly 
multiplying cells are the most radiosensitive and 
this radiosensitivity is almost in direct propor- 
tion to the rapidity of their growth. This is most 
markedly noticeable in tumors of the lymphoid 
group and those composed of embryonal cells. 
The loose structure of the cell, the delicate blood 
supply, the paucity of fibrous structure and the 
absence of a definite plan of growth possibly ac- 
count for their susceptibility to radiation. Meta- 
stases do not occur readily and the beneficial ef- 
fects of treatment probably occur before meta- 
stases are produced. 


The resistance of the adenoma and the 
scirrhus carcinoma to radiation is explained by 
the definite way in which the cells grow, the pro- 
duction of fibrous tissue, the blood supply, the 
frequent presence of mucus and the fact that the 
cell is an adult type of cell of compact structure 
and low metabolism. Of all these factors which 
enter into the radioresistance of tumors perhaps 
the most important is the tendency to produce 
fibrous tissue. This tendency explains the par- 
ticular resistance to treatment displayed by some 
types of sarcoma. Almost all the variations of 
cellular construction in the differentiation of 
tumors lie between the lymphoid group on the 
one hand and the scirrhus carcinoma on the 
other. 


There is another group of tumors of special 
cellular construction. The more highly differen- 
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tiated the cell the greater is its resistance to 
radiation. As has been stated, the lymphoid cell 
is very sensitive and it has, practically speaking, 
no cell structure, while the rods and cones of the 
retina, which are highly specialized, are said to 
be exceedingly radioresistant. In this group of 
tumors of highly specialized cellular structure are 
the fibrosarcoma, the neurosarcoma, the osteo- 
sarcoma and the squamouscarcinoma. 


There are two exceptions to the general 
rules that have just been reviewed. The melen- 
oma is a tumor of cellular structure but it is 
quite resistant. The giant cell tumor, though be- 
nign, is highly sensitive. 


CLASSIFICATION OF TUMORS BY ORGANS 


Since 1915, there have been made some ex- 
cellent classifications of tumor radiosensitivity 
from the standpoint of the viscus in which the 
tumor originated. Such classifications are an aid 
not only to the surgeon referring the case for 
therapy but to the therapist. 


Carcinomas of the breast present one of the 
most interesting groups. Adair’s classification is 
as follows: 


A Duct carcinoma 


1. Scirrhus, radiosresistant 

2. Medullary, slightly radiosensitive, 
heavy radiation required 

3. Diffuse, tumor slightly radiosensi- 

tive, metastases sensitive 

Paget’s radiosensitive 

Inflammatory, very radiosensitive 

Anaplastic, very radiosensitive, but 

results bad on account of bone 

metastases. 


B Adenocarcinoma 


1. Cystadenocarcinoma, slow meta- 

stases, radioresistant 

Bulky adenocarcinoma, radio- 

resistant 

3. Sweat gland, radioresistant 

4. Gelatinous, sensitive to heavy 
radiation 

5. Anaplastic, radiosensitive. 


A glance at this group of tumors shows that 
the majority are radioresistant to a greater or 
less degree. This observation demonstrates that 
the institution of radiation therapy to breast 
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tumors must be prompt and the maximum 
amount of radiation must be administered. There 
have been some recent articles on the irradiation 
of breast tumors that apparently discount the 
beneficial effects that may be expected from irra- 
diation and tend to discourage this form of treat- 
ment. Such conclusions as these articles present 
can be drawn only from statistics gathered from 
improperly or inadequately irradiated cases. 


In 1923, Dr. Max Cutler classified carcin- 
omas of the cervix according to their radiosen- 
sitivity as follows: 


I. Adult cell type, radioresistant 
II. Plexiform cell type, radiosensitive 


III. Anaplastic cell type, very radiosen- 
sitive 


Herendeen’s_ classification of the bone 
tumors in the order of their radiosensitivity is as 
follows: 


1. Endothelial myeloma (Ewings tumor), 
radiosensitive 

2. Giant cell tumor, radiosensitive 

3. Multiple myeloma, radiosensitive 

4. Osteogenic sarcoma, destructive type, 
somewhat radiosensitive 

5. Osteogenic sarcoma, mixed type, some- 
what radioresistant 

6. Osteogenic sarcoma, sclerosing type, ra- 
dioresistant 


Allen, in an article on the diagnosis of 
tumors of the orbit from their susceptibility to 
radiation, classifies them as follows: 


Radioresistant 
Cysts 
Polypi 
Inflammatory masses 
Teratoma 
Lipoma 


Slowly radiosensitive 
Lymphangioma 
Cavernous angioma 
Metastatic thyroid 
Endothelioma 
Myxoma 
Perithelioma (sarcomatous type) 
Sarcoma (soft tissue) 
Glioma 
Neurofibroma 
Chondrosarcoma 


Very radiosensitive 
Lymphosarcoma 
Carcinoma of lacrimal gland 
Metastatic carcinoma (embryonal) 


We disagree with the classification of polypi 
and inflammatory masses. Our experience has 
led us to feel that polypi are sensitive to heavy 
radiation with radium, that inflammatory masses 
are quite radiosensitive, so that properly these 
two tumors should be placed in the second divi- 
sion, that of tumors slowly radiosensitive. 


Newgrowths of the digestive tract do not 
show the wide variety of types that are present 
in some of the other organs. The squamous cell 
epithelioma occurs most frequently in the 
esophagus and rectum, while the adenocarcinoma 
attacks any portion of the digestive tract and is 
the most common cancer of the stomach and 
bowels. The squamous cell type has all the 
characteristics of the skin cancer and is very 
radioresistant. The adenocarcinoma is resistant 
to irradiation and is especially so if it undergoes 

fibrous degeneration, as so frequently happens. 
The metastases from these tumors are also radio- 
resistant but are more susceptible than the pri- 
mary tumors. Fibromas, lipomas, myomas, and 
round and spindle cell sarcomas occur so rarely 
in the digestive tract that their radiosensitivity 
from actual clinical experience has not been well 
established. It is, perhaps, safe to predict that 
they will assume the same order that they take 
in other parts of the body. 


Neoplasms of the urinary bladder are most 
frequently pappillomatous in type. They are the 
mucous variety and occur as simple pappillomas 
or they may be multiple or even villous. They 
are quite radiosensitive and some of our most 
pleasing results have come from the treatment 
of these patients with radiation after the mass 
of the tumor has been removed by the high fre- 
quency current. Recurrences and metastases of 
pappillomas, though rare, are readily susceptible 
to radiation. Adenocarcinoma and _ scirrhus 
tumors are very rarely found in the bladder but 
when they do occur they are usually extensions 


from tumors of the prostate. 
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The hypernephroma and the papilloma are 
the most common kidney tumors, the former 


arising from the suprarenal gland and usually in- 
volving the upper pole of the kidney, the latter 


rising from the kidney pelvis and encroaching 
upon the hilum. Both are somewhat radiosen- 
sitive. Surgical removal of the kidney is usually 
done and the patient referred for radiation. The 
metastases are radiosensitive and much more 
than mere palliation may be accomplished by 
heavy radiation. Sarcomas of the kidney occur 
at all ages and are usually round or spindle cell 
in type. They are extremely radioresistant. 
Adenomas may arise from either the kidney tis- 
sue proper or from the suprarenal remnants or 
“rests.” These, also, are radioresistant although 
the metastases, which are not uncommon, are 
radiosensitive to heavy radiation. 


Cancers comprise about 13% of the patho- 
logical conditions found in the prostate. They 
are almost always adenomas and, although some- 
what radioresistant, yield quite well to the com- 
bination of radium and roentgen therapy. Such 
therapy, by means of implants of radium or 
radon combined with cross firing by roentgen 
ray, produces a high percentage of radiation in 
the tumorous gland. From a clinical standpoint, 
irradiation of these tumors is very satisfactory. 
While the tumors tend to metastatisize early, 
especially into the bones of the pelvis, the meta- 
static areas are radiosensitive. 


In order to enable the radiologist to benefit 
more adequately the patient who has carcinoma 
or sarcoma it is necessary that cooperation exist 
between surgeon, pathologist and radiologist. 
Such cooperation can be obtained by calling at- 
tention again and again to the benefits that the 
patient receives when cooperation is secured. It 
is not sufficient that the tumor be removed sur- 
gically and then the patient be allowed to go on 
to death with the feeling that medical science has 
accomplished all it can. Surgical removal is but 
one step and the first step only in the treatment 
of the cancerous patient. 


RADIOSENSITIVITY OF TUMORS—CLEMENT 


In like manner, the pathologist should not 
be content to report only the tissue at hand. He 
should have in mind the radiosensitivity of the 
tumor, its tendency to metastisize and its degree 
of malignancy when making his report to the 
radiologist and surgeon. 


Only py such cooperation can we hope to 
achieve thé goal that is expected of us by those 
people who are our patients. 


CONCLUSIONS 


1. Many years of study will be required 
before the classifications of tumors according to 
their radiosensitivity will be complete. The 
study will be influenced by more accurate micro- 
scopic diagnosis and continued improvement in 
radiation therapy. 


2. No one should undertake the treatment 
of any tumor by irradiation without first know- 
ing, if it is possible, the type of tumor he is 
avout to treat, the tissue of origin, the degree 0} 
malignancy it displays, and its susceptibility to 
radiation. 


3. If biopsy is not available, a fairly ac- 
curate determination of the type of tumor under 
treatment may be made by its response to irra- 
diation, by noting whether or not it produces 
metastases, and, if so, by the location, extent, 
and degree of radiosensitivity of such metastases. 


4. A study of the radiosensitivity of tumors 
enables us to give a more accurate prognosis of 


radiation therapy and to gauge better the amount 
of radiation required in any given case. 


5. The progress of medicine in radiation 
therapy will be augmented when the conscien- 


tious radiologist attacks the tumor problem from 
the standpoint of its malignancy and radiosen- 
sitivity. 


6. The highest type of cooperation must 
exist between the surgeon, pathologist and radi- 
ologist. 
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PRELIMINARY OBSERVATIONS AS TO PENETRATION 
OF RADIANT ENERGY* 


J. S. HIBBEN, M. D. 


PASADENA, CALIFORNIA 


Radiation energy is defined by Turrell! as 
the force transmitted by the ether in the form 
of waves resulting from periodic vibration or ro- 
tation of electrons. It is most difficult to inter- 
pret because of its complex nature. “Radiation,” 
says Bovie,? “is part of our environment. It is 
one of the guiding forces of evolution. Radiation 
is not heat in the ordinary sense but is energy 
in that form which we call radiant energy or 


radiation.” 


Radiation on absorption may be trans- 
fcrmed into heat and into chemical energy. Only 
that energy which is absorbed can have effect 
(Von Grotthus); to produce absorption we must 
have penetration. The type of radiation used 
for its heating value is that from a heated re- 
sistor, or that from an incandescent lamp. These 
are uSually designated as infra-red generators, 
deep therapy lamps, etc. 


Infra-red radiations are emitted by any hot 
body. The temperature to which the radiator 
is heated determines the wave length at which 
energy is most intense. Therefore, any hot body 
is an infra-red generator. 


Radiations from some of these lamps or spe- 
cial filaments are claimed to “peak” in the long 
infra-red at 30,000 A°, according to Wiens’ dis- 
placement law, which assumes that radiation fol- 
lows black body law. It follows therefore as the 
temperature is increased, wave length at which 
radiant heat is emitted becomes less. 


We often speak of heat and temperature as 
synonymous terms; they are different. Heat is 
energy, temperature is a relative condition. Tem- 
perature is the hotness of the body as compared 
with another body. Temperature is in direct re- 
lation to the hotness of the body. For instance, 


*Read before the Pacific Physiotherapy Association 
Convention, Los Angeles, California, June 22, 1929. 


given two one-quart hot water bottles, one filled 
with kerosene at 100° C., another filled with 
water at 100° C. Which possesses the greater 
amount of heat energy? Since the specific heat 
of kerosene is one half of water only one-half as 
much heat-energy is required to raise one quart 
of kerosene to 100° C. as is required to raise 
one quart of water to 100° C. Therefore, hot 
water bag filled with water has twice as much 
heat energy available for use. 


In order to establish to my satisfaction 
whether infra-red radiation has real power of 
penetration and, if so, how much, and from 
which source it could be obtained most advan- 
tageously, I sought the aid of R. C. Burt, E.E. 
Ph.D. Research, Fellow of the California Insti- 
tute of Technology and head of the R. C. Burt 
Scientific Laboratories of Pasadena, California. 
I employed Dr. Burt in the capacity of con- 
sultant to determine what form of infra-red gen- 
erator or tungsten filament lamp produced the 
largest amount of rays which could penetrate the 
human body. 


Because of experimental difficulties in using 
living tissue, we decided for preliminary experi- 
ments to use water, and glass, for filters in ex- 
amining the radiation emitted. The experiment 
was conducted in the Physical Therapy Depart- 
ment of the Pasadena Hospital. 


The detailed experiment of Dr. Burt is given 
as follows: 


“From Edison Pettit (Astrophysical Jour- 
nal, Vol. LXVI, 1927, pp. 43-58)% we know 
that: 


“Water is 50% transparent from 2000A° 
to 11,000A°, and falls off to 10% at 13,- 
500A°, and to less 1% from 14,000 to 
200,000. 
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“Glass 0.5 mm. thick transmits 50% or “T conclude that the infra-red generator 


more between 3,000A°, and 40,000A°, and 
beyond it transmits:almost nothing even in 
such layers. Heavy plate glass transmits 
from 3,500A° to 25,500A° and nothing 
longer. 


“We know that 1 cm. water transmits 
visible and infra-red to 13,500A° and noth- 
ing longer, and 1 cm. glass transmits visible 


used in this test has no infra-red which will 
penetrate the body, and that the deep ther- 
apy lamp has considerable radiation which 
will pass through water, and hence might 
penetrate the body. 


“T might further note practically 80% of 
the rays in sunlight will pass through water 
because those longer than 13,500 have been 


absorbed by the water vapor in the atmos- 
phere. The intensity of solar radiation at the 
surface of the earth is about 1.6 absolute 
“T placed a calibrated thermopile eleven units.” 

inches below an infra-red 250 watt generator 
in a reflector, and measured the energy re- 
ceived through 6 mm. of glass to be .152 
absolute units; through 13 mm. of glass to 
be .108 absolute units; through 2 mm. of 
glass and 2 mm. of water less than .001 
absolute units. 


and infra-red to 25,000A° and nothing be- 
yond. 


These findings coincide with my clinical 
observations in my private practice and in the 
Physical Therapy Department of the Pasadena 
Hospital, namely, that I thought I obtained 
much better therapeutic results when I used 
radiation from a 1500 watt tungsten filament 
lamp than from an infra-red generator using va- 
rious types of high resistance filaments. 


“T placed the same thermopile junction 
40 inches from a deep therapy lamp (1500 
watt Mazda lamp, in a reflector) and meas- 
ured the energy received through 13 mm. 
glass, 3 mm. water and 2 mm. glass and 
found it to be .207 absolute units. 


Other evidence exists which supports my 
belief that luminous infra-red radiation from in- 
candescent light has greater therapeutic possi- 
bilities than infra-red from infra-red generators. 
Granger says:+ 


“From this it is evident that infra-red 
generator delivers considerable infra-red (at 


11 inches) which will pass through glass, 
but less than 1 /1000th of a unit of infra- 
red which will penetrate 2 mm. of water. 
The deep therapy lamp at forty inches de- 
livers .207 absolute units which will pene- 
trate water. 


“As I stated at the time the test was con- 
ducted: 


“Light (visible and infra-red) either 
penetrates the body, or it does not. If it 
does not penetrate, then it is surface heat 
which could be supplied by a hot water bot- 
tle, or an electric pad with equal efficacy. 
If it does penetrate, then the generator 
which produces the largest amount of pene- 
trating infra-red is desired. 


“T postulate that an infra-red or visible 
light which will not penetrate water will not 
penetrate the body. But the converse is not 
necessarily true, that is: Because a ray will 
penetrate water is no reason a priori why it 
necessarily will penetrate the body. In other 
words, infra-red generator delivers less than 
1/1000 units which could possibly penetrate 
the body, while the deep therapy lamp de- 
livers .207 units which can penetrate 
through water and hence some of them 
might penetrate the body. 


“Luminous rays, plus their associated 
infra-red, seem to have deeper power of 
penetration than the infra-red alone.” 


Turrell! states that: 


“Tn clinical practice I detect little or no 
difference between the effects of radiant heat 
administered by light baths and the effects 
of convective heat of the hot air bath, or 
conductive application of other substances 
to the skin. The convenience of the elec- 
tric light as a method of application is all 
that commends it above other methods. It 
is doubtful if any other form of heat except 
from high frequency currents, penetrates 
actively vascular tissue to the same depth 
as radiant light.” 


In a most excellent report by Sonne® we 


read: 


“T have with a series of different persons 
found that with only small individual varia- 
tions, they can bear much more heat calories 
radiated on to the skin with luminous rays 
than with inner and outer infra-red rays. 
This may be seen by the average figure 3.11 
calories by luminous rays as against 1.33 


: 
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calories by outer infra-red rays and 1.79 
calories by inner infra-red; thus more than 
twice as much luminous heat can be borne 
as ordinary invisible heat radiation.” 


After taking into account reflection, the 
same author says: 


“The quantity of calories which can be 
absorbed by the skin during an irradiation 
with visible rays, without being burned is 
about twice as great as that which we can 
absorb by irradiation with invisible heat 
rays.” 


And again: 


“We can absorb twice as much irradiation 
by visible rays as by invisible rays, but 
nevertheless the temperature of the surface 
of the skin is considerably higher with the 
latter irradiation than with the former. This 
can only mean that the invisible heat rays 
are absorbed immediately on the surface of 
the skin and have very quickly heated the 
same to a temperature which is so high that 
we can hardly bear it, and therefore a fur- 
ther irradiation is prevented. The visible 
heat rays, on the contrary, pass to an essen- 
tial degree through the surface; they do not 
heat the same so violently and a far greater 
heat irradiation can therefore be borne in 
this manner. But the tissue beneath the 
skin is, on the other hand, much more 
heated by the visible rays. This is seen by 
the fact that the temperature of the skin, 
after discontinuation of the irradiation, is 
higher with irradiation by invisible rays. In 
the former case the heat from the deeper 
layers is transmitted to the surface of the 
skin while, in the latter case, the heat is 
quickly transferred from the surface of the 
skin to the surrounding air after the irra- 
diation. More heat penetrates the sub- 
cutaneous tissue during an irradiation with 
visible rays than during an irradiation with 
invisible rays.” 


Elsewhere in the same paper Sonne says: 


“Tt is the blood carrying stratum in and 
beneath the skin which, by irradiation with 
luminous rays attains this high temperature 
(47.7 degrees). In a corresponding depth 
we have, by irradiating with an invisible 
heat ray, a temperature of barely 42 de- 


grees. By irradiation we have thus been 
able to heat the blood beneath the irra- 
diated spot to about 48 degrees or five de- 
grees higher than we can heat it with ordi- 
nary heat rays. You again see here, of what 
enormous difference it is whether the or- 
ganism is irradiated, with luminous heat 
rays or with invisible heat rays.” 


I must not quote the entire article; it is so 
splendid one is tempted, but I can only recom- 
mend that everyone interested in the problem 
read this article by Dr. Sonne with very great 
care. 


One of the pitfalls of research is that we are 
apt to forget variables. I realize in our test the 
variables were: 


1. Use of 250 watt infra-red generator at 
11 in. as compared to 1500 watt tungsten fila- 
ment lamp at 40 in. 


2. That water and glass were used instead 
of living tissue. 


But a doctor judges the efficiency of any , 
therapeutic measure by the results he gets. Like- 
wise, the patient judges the doctor by the thera- 
peutic results Ae gets, and neither patient nor 
doctor pays much attention to variables. 


CONCLUSIONS 


From my observations, substantiated by 
many other workers, it appears that the incan- 
descent tungsten filament lamp as a source of 
radiant energy is superior to the present high 
resistor infra-red generator as a therapeutic ad- 
junct. 
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PHYSICAL THERAPY CLINICS 


X-RAY AND RADIUM THERAPY CLINIC* 
A. F. TYLER, B.Sc., M.D. 


OMAHA 


We are pleased to present to you this morn- 
ing six cases, each one representing a particular 
type of its class. 


The first one is a keloid which arose in the 
scar resulting from removal of a small papilloma 
in the right parotid region. This case is of in- 
terest because repeated x-ray treatments failed 
to cause the keloid to disappear. It has been 


_ our experience, in the majority of cases, keloids 


will disappear slowly under repeated small doses 
of x-ray. In this case, however, there seemed 
to be no appreciable effect even though the treat- 
ments were carried over a period of several 
months. On the other hand a single treatment 
with unfiltered radium resulted in complete dis- 


appearance. 


The second case is that of epitheliomas 
situated on the nose which were cleared up by 
x-ray treatments even though the epitheliomas 
had recurred following removal by chemical 
caustic. 


The first two cases illustrate the application 
of low voltage lightly filtered x-rays to the skin. 
The third, fourth and fifth cases represent types 
suitable for high voltage x-ray treatment. The 
sixth represents a case in which a combination 


‘of high voltage x-ray and radium is most suit- 


able. 


KELOID IN THE SCAR RESULTING FROM REMOVAL 
OF A SMALL PAPILLOMA IN THE RIGHT 
PAROTID REGION 


Case No. 29805. Mrs. H. E. K. This pa- 
tient presented herself on September 15th, 


*Read at the eighth annual meeting, American 
Congress of Physical Therapy, Chicago, Nov. 7, 1929. 


1927, for the removal of a small papilloma meas- 
uring about 5 mm. in diameter in the right pa- 
rotid region. Under novocaine anesthesia, this 
was destroyed with the monopolar high fre- 
quency current. An uneventful recovery was 
made. 


On February 8th, 1928, she returned be- 
cause of an elevation in the scar, which was 
found to be a small keloid, measuring about 5 
mm. by 2 mm. in size. 


This was treated six times during February 
and March, 1928, with low voltage x-ray using 
85 K.V.P. with 1 mm. of aluminum and leather 
as filter, 10 inch distance, 5 ma. of current and 
5 minutes each treatment. The same treatment 
was applied three times in April, once in May, 
once in June, once in July and once in Septem- 
ber of 1928, with only slight recession. On Oc- 
tober Ist, 1928, 25 mg. hours of unfiltered ra- 
dium was applied to the keloid in the form of 
hollow needles. This produced quite an ery- 
thema but the keloid quickly receded and has 
not returned. 


MULTIPLE EPITHELIOMAS OF THE NOSE 


Case No. 7627. Mr. T. P. 53 years of age, 
married. Five years ago the patient noticed a 
rough scaly place on the left side of the nose 
with another on the right side near the nostril. 
These gradually grew in size and finally became 
ulcerated. He then consulted some one who de- 
stroyed the growths with caustic paste which 
caused the ulcers to heal, and they remained 
well about four years, at which time there was 
a return of the growth accompanied by several 
new growths on the nose. 
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Case No. 7627 


At the time he came for examination, Feb- 
ruary 11th, 1918, the right ala nasi was occupied 
by a cauliflower growth measuring 2 cm. in diam- 
eter and elevated above the skin .5 cm. There 
were multiple flat indurated ulcerated areas on 
both sides of the bridge of the nose. X-ray 
treatments were given through the months of 
February, March, June and September of 1918 
using 85 K.V.P. 1 mm. of aluminum and leather, 
10 inch distance, 5 ma. current, 5 minutes each 
treatment. The epitheliomas disappeared and 
have remained well up to the present time. 


UTERINE FIBROIDS 


Case No. 33685. Mrs. J. E. L. Age 43. 
The patient is a white female presenting herself 
because of excessive menstrual flow lasting ten 
days to two weeks covering a period of the past 
six months. Physical examination was negative 
except the pelvic examination which shows sev- 
eral nodular enlargements on the body of the 
uterus from 1 to 5 cm. in diameter. 


High voltage x-ray treatment was given 
through the pelvis using the equivalent of 220,- 
000 peak volts with .75 mm. of copper and 1 
mm. of aluminum filter, 50 cm. distance with the 
skin dosage 118% and the uterine dose 96%. 


The patient had one menstrual period fol- 
lowing the treatment which was just as profuse 
as previous to the treatment. Since then there 
has been no menstruation. 


Examination made four months after the 
treatment was given, shows the patient has 


gained weight, feels well and the uterus is nor- 
mal in size and smooth in contour. 


SPLENOMYELOGENOUS LEUKEMIA 


Case No. 17395. Mr. T. A. F. Age 51. This 
patient presented himself for examination on 
January 19th, 1922, complaining of weakness 
and a tumor in the left side of the abdomen. 


The patient is an emaciated white adult, 
male, who enters the hospital complaining of 
weakness of the legs and mass in the left side of 
the abdomen of three months duration. He also 
complains of frequency of urination, both noc- 
tural and diurnal. He was in the hospital dur- 
ing 1918 and 1919—on both occasions with 
similar complaints. On each visit he received 
x-ray therapy for a mass in the left upper ab- 
domen and on both occasions felt very much re- 
lieved, so much so in fact that he has been able 
to go about his duties unhampered as telegraph 
operator until three months ago. 


In the past three months the mass in the 
abdomen has gradually increased in size. There 
is no pain but he complains of a feeling of 
pressure. He has lost eight pounds in weight 
during the past three months. 


Physical examination showed many careous 
teeth and spleen enlarged extending to the right 
of the midline and about four fingers breadth 
below the umbilicus. Blood examination on the 
first observation, 1918, showed 288,000 white 
cells. The differential count is not available. 
January 20th, 1922, it was as follows: 


75-80% 
Polynuclear Neutrophiles ............ 25% 
2% 
Small Lymphocytes ...................... 5% 
100% 
On February 28th as follows: 
4,550,000 
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100 

11% 
1 

Myelocytes— 

15% 

‘ Neutrophiles ........................ 34% 

Eosinophiles .......................... 11% 


Treatment was given with the high voltage 
x-ray through the spleen posterior and anterior, 
using 200,000 K.V.P., 1 mm. copper and 1 mm. 
aluminum as filter in such a manner that the 
depth dose was 80%. Blood count after the 
treatment showed as indicated above and the 
spleen decreased rapidly in size until at the time 
of the above blood count it was barely palpable 
below the left costal margin. This patient con- 
tinued about his work until March, 1923, at 
which time he became weak and exhausted and 
had to take to his bed. He was deceased July 
17th, 1923. 


OSTEOGENIC SARCOMA 


Case No. 29856. S. F. The patient is a 
white female, high school student, seventeen 
years of age, who says that about nine months 
previously, while walking up the steps, she 
slipped and fell forward striking the upper part 
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of the left arm against the edge of a stone step. 
Following this injury she consulted a physician 
because of the pain from the bruise. This sub- 
sided under medical care within a short time. 
In spite of the fact, however, that there was no 
external evidence of any further trouble, she 
continued to have discomfort which later became 
real pain. As the pain reappeared the upper 
arm began to slowly enlarge without discolora- 
tion. 


At the time of our examination on Septem- 
ber 23rd, 1927, the upper half of the left arm 
was enlarged to about twice the normal size. 
The skin was of normal color but the swelling 
had a boggy feeling on palpation. X-ray exam- 
ination made at that time showed complete de- 
struction of the upper half of the left humerus. 
This portion of the bone was occupied by a soft 
tissue mass in which were a few areas of bone 
deposit. X-ray examination of the chest failed 
to show any evidence of new growth in the lungs, 
pleura, or ribs. Diagnosis at that time was osteo- 
genic sarcoma. 


Previous to our observation, an incision had 
been made over the anterior surface of the mass 
and 100 mg. of radium in a capsule, the walls 
of which were 1.5 mm. thick, forced into the 
central portion of the tumor and allowed to re- 
main twenty-four hours. In addition to this, we 


Case No. 29856 


Fig. 1—Osteogenic Sarcoma before radiation treatment 
(September 23, 1927.) 


Fig. 2—Same case after radiation treatment (November 
23, 1928.) 
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applied high voltage x-ray treatment through the 
mass anteroposteriorly and _ posteroanteriorly. 
Much to our pleasure and surprise, there was a 
rapid decrease in the size of the mass which con- 
tinued until the arm became normal size. 


The patient is still under observation. X-ray 
film made November 23rd, 1928, shows the 
humerus is gradually regenerating and is even 
making an attempt to form a new head. The 
young woman is in good health and is able to 
continue her school work. She has considerable 
movement in the shoulder joint, but is unable 
to abduct the arm from the body more than 45 
degrees. 


CARCINOMA OF THE VAGINAL VAULT AND PARA- 
METRIA RECURRENT AFTER CAUTERIZATION 
OF CARCINOMA OF THE CERVIX 


Case No. 15460. Mrs. A. F.S. This patient 
47 years of age came complaining of bleeding 
from the vagina. She had had the cervix of the 
uterus cauterized six months prior to seeing us 
tor what was diagnosed carcinoma. 


Physical examination showed a bleeding 
mass occupying the vaginal vault and so-called 
frozen pelvis. 


She was treated with high voltage x-ray 
and the bleeding soon stopped and the induration 
in the pelvis disappeared. She remained well 
until February, 1921, when she returned com- 
plaining of a slightly blood-tinged discharge. 
Examination showed a small recurrence on the 
anterior vaginal wall. 


This was treated with radium packed in the 
vaginal canal directly against the growth in the 
vaginal wall. Following this treatment she was 
under close observation for seven years and re- 
mained well—death occurring from intercurrent 
disease. 


DISCUSSION 


In the use of x-ray and radium in the treat- 
ment of disease, it is well for us to review for a 
moment the action of these agents on the tissues. 
Beginning immediately after the treatment has 
been applied but not demonstrable under the 
microscope until from a few hours to a few days, 


an edema of the endothelial lining of the capil- 
laries takes place. In very vascular growths this 
edema frequently becomes so intense, within a 
few days time, as to shut off circulation suffi- 
ciently so that considerable diminution in the 
size of the mass is apparent macroscopically. 
This edema of the endothelial lining of the capil- 
laries shows first because of the extreme sensi- 
tiveness of the endothelium to x-radiation or ra- 
dium radiation. This edema completely occludes 
the lumen of the smaller vessels shutting off the 
circulation and ending in endarteritis oblit- 
erans. While this process is going on, the effect 
of radiation is demonstrable on the cells of the 
tumor showing first as a cloudy swelling of the 
nucleus and the cell, with later rupture of the 
nuclear membrane and the cell membrane and 
complete loss of cell identity. The reaction of 
the cells to the radiation and the reaction of the 
endothelial lining of the capillaries to radiation 
both go on to healing by fibrosis—this being the 
end result obtained by the treatment. 


So far as the microscopical evidence is con- 
cerned, the effect of radium and x-rays on the 
tissues is the same. Clinically, however, we fre- 
quently see considerable difference in the effects 
of the two agents. For example: In the first 
case cited, the x-rays failed. For what reason 
we do not know, but one radium application re- 
sulted in complete cure. In the case of angio- 
mata, radium seems to have a much more pro- 
nounced effect than x-ray. This is thought to 
be due to the apparently greater effect of radium 
on the endothelial lining of the blood vessels. 


Fibrosis is nature’s defense reaction against 
malignancy. This was shown by the investiga- 
tions of MacCarthy of the Mayo Clinic a num- 
ber of years ago. So carefully did he work this 
out that he can forecast the prognosis of car- 
cinoma by determining the degree of fibrosis sur- 
rounding the growth. In connection with this 
investigation he has worked out a scheme by 


which carcinoma can be graded one, two, three 
or four, depending on the degree of organization 
present in the growth. The more organized the 
cells of the growth the greater their resistance 
to various forms of treatment. 
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Radium has certain advantages over x-ray 
which we think should be emphasized. One of 
these is the fact that the dosage with a given 
quantity of radium, through a given filter, under 
given technic, is always the same. In cases 
where it is possible to insert needles containing 
radium element or containing radon, a much 
more uniform distribution of the dosage through 
the tumor can be obtained than is possible with 
x-ray. Radium also has a great advantage in 
that it can be inserted into the body cavities 
making direct treatment of otherwise inaccessible 
growths possible. One of the disadvantages of 
radium treatment, in quantities which are had 
by the ordinary physician, is the fact that the 
reaction in the tissues adjacent to the radium is 
so much greater than that farther away. In fact 
the radium dosage decreases 50% in the first 
2.5 cm. of tissue even with the heaviest filters 
which are customarily used. 


On the other hand x-ray has advantages. 
In the first place it is less expensive than radium. 
It is also less dangerous to the operator because 
of the fact that when the electric current is shut 
off, the x-rays are stopped while radium rays 
are active whether the substance is being used 
in treatment or being handled by the operator. 
In the case of high voltage x-rays a more homo- 
geneous dose can be introduced into the large 
deep-seated areas than is possible with the 
amount of radium possessed by most men. In 
only a few institutions where large quantities of 
radium are available can it be used above the 
body surface in a manner similar to x-rays. 
However, where a sufficient quantity is available 
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for this type of use, it is even more satisfactory 
than the present day high voltage x-ray. 


Considerable improvement has been made in 
the last few years in the high voltage x-ray treat- 
ment. This improvement is due to the applica- 
tion of the valve tube to the rectification of the 
alternating current, making direct current avail- 
able for producing high voltage x-rays. Where 
this type of equipment is used, the time of treat- 
ment for the same dosage is reduced practically 
50%. The dosage is more uniform because of 
the lack of variation and the more homogeneous 
radiation produced. A better depth dose is ob- 
tained. Furthermore the constitutional effects 
on the patient are greatly diminished by this 
type of equipment so that very few patients are 
nauseated by the treatment and seldom does 
vomiting occur. 


It is our opinion that in all cases of radia- 
tion, either by radium or high voltage x-ray, that 
the dosage should be very carefully estimated 
before the treatment is given. If this is not done, 
too little dosage will be had in certain cases and 
too much in others. We find that the dosage 
very seldom is the same in different patients. 
This variation is due to the fact that the highly 
penetrating rays used pass completely through 
the body so that the thickness of the part and 
the depth of the tumor below the surface greatly 
change the dosage for each patient. Where 
careful technic is employed and the dosage is 
properly estimated little skin reaction is noticed 
and great benefit is obtained in various types of 
tumors, a few of which have been shown in the 
cases cited this morning. 
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ARCHIVES OF PHYSICAL 
THERAPY, X-RAY, RADIUM 


1920 Annual Meeting in St. Louis. 


IODINE RESEARCH PROGRAM 


Since January 1, 1928, Mellon Institute of 
Industrial Research, Pittsburgh, Pa., has had in 
operation a Multiple Industrial Fellowship 
founded for the purpose of investigating the 
properties and uses of iodine. This fellowship, 
which is sustained by the Iodine Educational 
Bureau, 64 Water Street, New York, N. Y., is 
headed by Dr. George M. Karns, formerly a 
member of the chemical faculty of the University 
of Illinois. All results of the fellowship studies 
will be published. 


Recently, through an additional appropria- 
tion from the fellowship donor, Mellon Institute, 
acting for the Iodine Fellowship, has made ar- 
rangements for the study of certain iodine prob- 
lems in other institutions that have special fa- 
cilities for such types of work. On October 7, 
1929, a scholarship was founded at the Phila- 
delphia College of Pharmacy and Science by a 
research grant from the institute. This scholar- 
ship—which, for the college year 1929-30, will 
be held by Mr. L. F. Tice—will have for its aim 
a broad investigation of vehicles and solvents for 
iodine, especially for external use in medicine. 
A large number of new organic chemicals will be 
studied as solvents with the object of evolving, 
if possible, a more satisfactory preparation than 
the alcoholic tincture now in use. The research, 
for which a definite program has been laid down, 
will be supervised by Professor Charles H. La- 
Wall with the advisory collaboration of other fac- 
ulty members of the Philadelphia College of 
Pharmacy and Science and with the direct co- 
operation of Dr. Karns. The investigational 
findings of the scholarship will be reported in the 
literature. 


Another phase of the research includes a 
grant made on September 26, 1929, to the Penn- 
sylvania State College for a comprehensive in- 
vestigation—under the direction of Professor E. 
B. Forbes of the Institute of Animal Nutrition— 
of the nutritional place and value of iodine in 
the feeding of live stock. Despite the large 
mount of work which has been done on the role 
of iodine in metabolism, especially with reference 
to the thyroid, very little is known regarding the 
specific dietetic aspects of this element, partic- 
ularly in the lower animals. Dr. Karns and his 
co-workers on the Iodine Fellowship of Mellon 
Institute are cooperating closely with Dr. Forbes 
and his staff, mainly by preparing standardized 
feeds. The findings of this research also will be 
made available to the public, in accordance with 
the Icdine Educational Bureau’s policy of dis- 
seminating to every one interested the results of 
all investigations made under its aegis. 


Mellon Institute is giving consideration to 
the founding of a research scholarship in a med- 
ical school for the purpose of aiding in the solu- 
tion of incompletely answered questions respect- 
ing the utility of iodine in internal medicine. A 
number of pharmacologists are aiding the insti- 
tute in determining a program for such pharma- 
codynamic inquiry. 


NEW OFFICERS 


At the recent annual meeting of the Amer- 
ican College of Physical Therapy, the following 
officers were elected. 


President—N. E. Titus, M.D., New York 
City. 

President-Elect — Roy W. Fouts, M. D., 
Omaha. 

First Vice President—F. H. Ewerhardt, 
M.D., St. Louis. 

Second Vice President—Gustav Kolischer, 
M.D., Chicago. 
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Third Vice President—L. A. Tarbell, M.D., 
Battle Creek. 

Fourth Vice President—J. S. Hibben, Pasa- 
dena. 

Secretary—F. L. Wahrer, Marshalltown. 

Treasurer—John F. Coulter, M.D., Chicago. 


At the same time, the name of the organiza- 
tion was changed from the American College of 
Physical Therapy to the American Congress of 
Physical Therapy. The 1930 annual meeting 
will be held in St. Louis, the time to be deter- 
mined later. 


GRENZ RAY THERAPY 


Dr. Gustav Bucky, recently of New York 
University and Bellevue Hospital, has been ap- 
pointed chief of the x-ray department of Vir- 
chow Hospital in Berlin, to succeed his former 
teacher, Professor Levy-Dorn. Before he went 
to take up his new duties Dr. Bucky finished his 
new book, “Grenz Ray Therapy,” which is being 
published by MacMillan. ($3.50.) 


PHYSICAL THERAPY CHARTS 


Six Physical Therapy Charts for studying, 
teaching and practicing physical therapy (x-ray 
and radium included). By Albert Bachem, 
Ph.D., professor of biophysics, University of II- 
linois, and Disraeli Kobak, M.D., assistant pro- 
fessor of medicine (physical therapy), Rush 
Medical College, University of Chicago. Pub- 
lished by E. Bachem, 1337 Winona St., Chicago. 


(1) 
therapy. 


Biophysical foundations of physical 


EDITORIAL 


(2) Radium 

(3) Roentgen- (x-) rays 

(4) Light 

(5) Diathermy (high frequency current) 
(6) Electric currents. 


SCHOLARSHIPS 
HOSPITAL FOR JOINT DISEASES 


Dr. J. J. Golub, director of the Hospital for 
Joint Diseases, one of the 59 member institutions 
of the United Hospital Fund, announces that 
Frederick Brown, the well-known philanthropist, 
has given the institution $100,000 for the estab- 
lishment of two fellowships in orthopedic re- 
search at the hospital, of which he is president. 
The board of directors has accepted the gift and 
the fellowships will be known as the Mr. and 
Mrs. Frderick Brown Fellowships. 

The income of the gift, approximating 
$4,800, will be awarded annually in sums of 
$2,400 each, to two research fellows. The awards 
will be made by a committee. 


The committee will nominate two fellows 
each year, the selection being on a merit basis 
and the qualifications being essentially scholar- 
ship, previous training and research tendencies. 
The fellowships are open to all physicians an! 
surgeons throughout the country, regardiess cf 
race, creed or color, who are graduates of Grade 
A medical schools, and who have had previous 
interneship in a hospital approved by the Amer- 
ican Medical Association and the American Col- 
lege of Surgeons. The hospital invites candi- 
dates to submit applications. Each fellow ap- 
pointed will submit a thesis on a laboratory or 
clinical research problem. 
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THE STUDENT'S LIBRARY 


BOOKS REVIEWED 


GRENZ RAY THERAPY. By Gustav Bucky, 
M.D., New York, with contributions by Otto Glasser, 
Ph.D., Cleveland, and Olga Becker-Manheimer, M.D., 
Hamburg. 170 pages. with 40 illutrations. New York: 
MacMillan Company. 

This book is a translation of the original German 
text. It is characteristically well gotten up from a me- 
chanical standpoint and contains all of the present-day 
knowledge concerning the subject upon which it is 
written. 

The Grenz rays are very soft x-rays, very closely 
allied to the ultraviolet in their wave length and in their 
biological action upon tissues. The literature on the 
Grenz rays appeared first in 1910 and was quite vol- 
uminous until 1915, following which it entirely disap- 
peared from the literature until revived by Bucky about 
1925. Frank Schultz and his collaborator Zehden did 
the most in a therapeutic way. 

The Grenz rays are produced by especially built 
vacuum tube with a hot cathode operating from a trans- 
former delivering not more than 8 K. V. Due to the 
fact that they have so little penetration the tube must 


have a Lindemann glass window. This glass allows the’ 


rays to pass through so that they can be used on the 
skin for therapy. Because of their lack of penetration, 
distance filters them down very rapidly so that they 
must be used in close proximity or actual contact with 
the skin. The customary distance is 7 cm. This dis- 
tance must be accurately measured in order to duplicate 
results. 

In the chapter on the physics by Glasser, various 
physical measurements are reported and the waves defi- 
nitely located in the spectrum. This is shown to be that 
portion of the spectrum extending from 1 to 3 Angstrom 
units. When used for therapy the effect on the skin is 
confined to the superficial layer. The reaction “is char- 
acterized by an early bright red color without rise in 
local heat. It is sharply circumscribed and appreciable 
exclusively to the eye, since the patient is unaware of 
it unless it is at a site which he can see. There is no 
edematous swelling. The unaided eye can detect no 
elevation above the normal skin surface. The hairs do 
not fall and are not more easily removable. The red- 
ness increases in 24 hours and reaches its height in an- 
other 24 hours. From now on the color becomes in- 
creasingly muddy, the forerunner of beginning pigmenta- 
tion. This erythema lasts 2 or 3 weeks, whereupon it 
gradually fades, a clear pigmentation remains, which, 


on its part, and subject to the dose, persists for weeks 
cr if the rays have been extremely soft, for months.” 

“Marked dryness always follows the erythema as 
a clinical sequela, with ultimate scaling. This desicca- 
tion of the normal as well as abnormal skin is striking 
and arises in the first few days. Itching, if present, goes 
rapidly, as a rule within a few hours. Further increase 
of the dosage produces vesicles or blebs.” 

Bucky states further, “that the most important and 
interesting effects of Grenz rays are : their influence on 
endocrine secretion, their antispastic and stimulating ef- 
fects. Grenz ray treatment of skin and internal diseases 
never produces by-effects as roentgen rays do. We 
are convinced therefore that general treatment is as 
harmless as exposure to ultraviolet light. The Grenz 
rays, we find, are contra-indicated in two diseases— 
Basedow’s and Hodgkin’s.” 

The chapter on Grenz ray treatment of skin dis- 
eases discusses the various lesions which are benefited 
by the treatment and is well illustrated by photographs. 
The Grenz rays are especially valuable in the treatment 
of Nevus flammeus.—A. F. T. 


ON PRESCRIBING PHYSICAL TREATMENT. 
By Mathew B. Ray, D.S.O., M.D. (Edin.). New York: 
William Wood and Company. 1929. 

There has existed for some time a need for a small 
volume dealing with the high lights of physical treat- 
ment with special reference to methods of prescription. 
In this volume a good attempt has been made in com- 
pended form to inform the physician of the effects of 
the several physical agencies which are now more or 
less universally employed in the treatment of disease. 

There are eight chapters in all with such subdivi- 
sions in each necessary for a coherent and systematic 
arrangement of the subject. While the definition of 
physical treatment as stated by the author may not meet 
with the approval of all those enthusiastically engaged 
in administering physical measures, it, nevertheless is 
comprehensive and must be interpreted in a broad sense. 
The author includes in physical treatment all methods 
based on the adaptation of the science of the properties 
and interrelations of matter and energy to the treat- 
ment of disease. He explains this by a more practical 
statement: “It therefore implies the utilization as rem- 
edies of all forms of heat and cold, however applied, 
all electrical curents, all kinds of radiant energy, such 
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as radium, the x-rays, ultraviolet rays, the visible rays 
of the sun, manipulations, exercises, etc.” 


It is clearly stated that this book is written entirely 
from the standpoint of the prescriber, and is not in- 
tended to be anything in the nature of a technical hand- 
book. The subject-matter is dealt with under the fol- 
lowing headings: (1) Surface thermal applications; (2) 
Massage and manipulations; (3) Electrical currents; 
ultraviolet irradiation. Due consideration is shown to 
a discussion of the anatomy and physiology of the skin. 
It is appropriately remarked at the outset that in deal- 
ing with the general principles on which are based the 
employment of hydrological and other physical meas- 
ures in the treatment of disease, special attention must 
be directed towards the effects produced upon the skin 
as the organ primarily concerned. 


An interesting and valuable tabulation in Chapter 
II is the comparative summary of the chief effects of 
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cold and heat which is quoted from Kellogg’s “Rational 
Hydrotherapy,” but which bears quotation well in this 
section. The chapters on hydrotherapy are unusually 
well organized and presented in such form as to be of 
real value to the physician without delving into great 
details. Commencing with Chapter V and continuing 
for four chapters, light, heat and electricity as are com- 
monly included in electrophysical therapy are described 
with reference always to the prescription. Even the 
employment of electrical current in diagnosis is dis- 
cussed. The field is comprehensively covered, so far as 
our present knowledge goes. 

In the description of eacu of the physical agents, 
the indications and contra-indications are stated. Dosage 
is always emphasized, while the technic of treatment 
seems, in most instances, to be in accord with current 
recognized methods. The index is detailed and com- 
pletes a work which shows very obviously the expend- 
iture of much effort in its compilation. 


INTERNATIONAL ABSTRACTS 


Amenorrhea During Serial Roentgen Expos- 
ures Due to Intervening Pregnancy. L. 
Goldstein & D. P. Murphy. Am. J. 
Obstet. & Gynec. 18:696-698, Nov., 1929. 

The amenorrhea concurrent with a series of thera- 
peutic roentgen exposures may be due to pregnancy. Con- 
ception may take place immediately before the first of 

a series of roentgen exposures, or may occur in the in- 

terval between any two of them. An embryo may be 

damaged by maternal pelvic irradiation and consequently 
develop into a mentally defective child. 


The Advantages of Radiation in the Treatment 
of Cancer of the Cervix Uteri. M. Don- 
aldson. Radiol. Rev. 51:483-486, Nov., 
1929. 

After careful consideration of the foregoing points, 
is it possible to come to any definite decision as to 
whether in the future hysterectomy is to be abandoned 
and treatment by radiation adopted in its stead? Per- 


‘sonally, the writer believes it is, and he has definitely 


decided in favor of radiation, on the following grounds: 

(1) The negligible mortality due to the treatment. 

(2) The fact that statistics of survival rate are in 
one way inferior in the case of radiation to those follow- 
ing hysterectomy. 

(3) By improving the technic of radiation treat- 
ment, the number of patients who seek advice early 
will be increased and the results will correspondingly 
improve. 

(4) It will bring into general use radiation treat- 
ment for those cases which have passed the possibility 


of being completely restored to health. As a palliative 
measure in advanced cases there is no treatment what- 
ever which is so beneficial. 

(5) It will encourage the younger generation of 
gynecologists to adopt a method of treatment which the 
greater number will be able to carry out more success- 
fully than Wertheim’s operation. In this way also the 
average results of the treatment of carcinoma of the 
cervix will be improved. 


Is Irradiated Farina as Bought in the Market 
Enriched with Vitamin D? F. W. Schultz, 
M. R. Ziegler. J. A. M. A. 93:1466-1468, 
Nov. 9, 1929. 


Irradiated farina wes fed to a series of rachitic rats 
for a period of ten and fifteen days in order to deter- 
mine whether it is curative in rickets. The authors’ re- 
sults cbtained from blood and bone analyses and roent- 
genograms do not indicate that any healing is obtained 
when treated farina, as purchased in the market, is in- 
corporated as 10 per cent of the ration in a rachitic diet. 

In view of the negative results obtained in this 
laboratory with irradiated farina, it does not seem pos- 
sible that the claims made for it are worthy. 


Report of Bone Sarcoma Treated by X-ray. G. 
E. Henschen. Texas St. J. Med. 24:852- 
853, April, 1929. 

Every case of injury to a joint should have an x-ray 
examination. All malignant conditions should have the 
advantage of roentgen therapy, either as the principal 
treatment or as a supplement to other therapeutic agents. 
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Phys. Therap. (ab.) 10:233-234, May, 1929. >? 
FIBROIDS—uterine, (F. Calif. & West. Med. 
(ab.) 10:430, September, 192 
—uterine, with special reference as oa the use of radium, 
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by ay of borderline rays, Strahlentherapie, (ab.) 
84, August, 1929. 
GILES, R. *e Diaphragmatic hernia, Texas St. J. Med. (ab.) 
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ae Progr. (ab.) 10:41, January, 1929. 

GROBER, DR., New colorless protective spectacles for ultra- 
violet radiations, Munchen. Wehnschr. (ab.) 
10:87, February, 1929. 

tschr. f. Kreisl. Ann. (ab.) 10:383, August, 1929. 

GROEDEL F., Technical‘ perfection of ray cinema- 

tography, Band 39, Ausgegeben (ab.) 10:91, February, 


GROVES, _A., Cause and treatment of essential hemorrhages 
of infants and other so-called functional hemorrhages 
Med. Rev. (ab.) 10:332, July, 1929. ‘ 
GUTMAN, J., Arterial hypertension and physical therapy, 10: 
259-266, June, 1929. . 
GYNECOLOGY—treatment of gynecological conditions with 
low-voltage currents, (F. H. Walke) 10:342-348 
August, 1929. 
—use of infra-red an iathermy in, (M. Talewski) Prog. 
Me. (ab.) 10:135, March, 1929. 


H 


HABBE, J. E., Case of foreign body impacted in duodeno- 
jeunal flexure, Am. J. Roentgenol. (ab.) 10:33, Janu- 


ary, 1929. 
HABLISTON, C. C., Intrapleural pressure i i LL 
4 = lung, Am. J. Med. Sc. (ab.) 10:83, February, 
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HYPERPLASIA—and endometrii and carcinoma _ corporis 
uteri, coincidence of, (C. F. Fluhmann and H. A. 
Sugmeneen) Surg. Gynec. Obstet. (ab) 10:184, April, 


—thymic, a contribution to the diagnosis and therapy of, 
(P. Zoelch) Band 39, Ausgegben, (ab.) 10:91, Feb- 
ruary, 1929. 


bandages, Munchen. Med. Wchnschr. 
October, 1929. 
GOINARD, E. & P., Epithelioma of parotid gland, success- he 
iy 
= 


HYPERTHYROIDISM—treatment of, (Edward Rose) Am. J. 
Roentgenol. (ab.) 10:35-36, January, 1929. 
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standpoint, (A. R. Friel) 10:104-107, March, 1929. 
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Urol. & Cutan. Rev. (ab.) 10:184, April, 1929. 


JACKSON, G. F., Treatment of epitheliomata of the skin with 
roentgen ray and radium therapy, Urol. and Cutan. 
Rev. (ab.) 10:88, February, 1929. 

JADASSOHN, W., Superimposed, intensive irradiation of 
lupus vulgaris wth ultraviolet light, Klin. Wehnshr. 
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M. A. (ab.) 10:183, April 1929. 
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cinoma of the cervix, Radiol. (ab.) 10:427, Septem- 
ber, 1929. 

LAWS, G. M., Results of x-ray therapy in myoma and other 
non-malignant lesions of the uterus, Am. J. Obstet. 
& Gynec. (ab.) 10:431, September, 

LE FEVRE, W. I., Polyradiotherapy in dermatology, Radiol. 
(ab.) 10:236, May, 1929. 

LEHMANN, C. F. ‘and CRUTCHFIELD, E. D., Treatment 
of eczema, Texas St. J. Med. (ab.) 10: 83, February, 


1929. 

LEIOMYOSARCOMA 

— * = uterus, (W. T. Dannreuther) J. A. M. A. (ab.) 
0:43, January, 1929. 

LEITER, L., Treatment of alopecia by ultraviolet rays, Wien. 
Med. Wch. (ab.) 10:37, January, 1929. 

LEROUX and TILLMAN, Diathermocoagulation of tumors of 
the oropharynx, Progres Med. (ab.) 10:89, February, 
1929. 


A 


LEUKOPLAKIA 


—malakoplakia and incrusted cystitis, comparison of, 


(F. H. Redewill) J. A. M. A. (ab.) 10:233, May, 
1929. 
LEWIS, D., Acute osteomyelitis, J. A. M. A. (ab.) 10:231, 
9 


May, 1929. 

LIBBERT, E. L., Physical therapeutics in peripheral neuro- 
muscular affections, 10:349-354, August, 1929. 
LIEBFRIED, D., Problem of treatment of the follicular gonor- 

rheal urethritis in diathermy, Urol. & Cutan. Rev. 
(ab.) 10:90, February, 1929. 
LIGHT 

—and heat treatment in gynecology, (W. Flaskamp) Strah- 
lentherapie (ab.) 10:474, October, 1929. 

—therapy, controversy on artificial, in Great Britain, (D. 
Kokab) (ed.) 10:318, July, 1929. 
erapy, its indications and methods of application in 
rete (M. Weisblum), 10:207-210, May, 


—therapy, in mental hospitals, (H. D. Cormas) Am. J. 
Phys. Therap. (ab.) 10:334, July, 1929. 
—therapy, mercury vapor quartz, in pediatrics (H. H. 
Perlman) (clin.) 10:365-369, August, 1929. 
—therapy, a procedure in rational, (J. Saidman) Presse 
Med. (ab.) 10:129, March, 1929. 
—therapy, ophthalmic, (C. A. Bahn) New Orleans Med. & 
Surg. J., (ab.) 10:470, October, 1929. 
—treatment of Erythrocyanosis Crurum Puellaris, (A. 
Perutz) Strahlentherapie (ab.) 10:135, March, 1929. 
—treatment of eye affections, (ed.) 10:31, January, 1929. 
LINDENBERG, F., Uterine fibroids, Calif. & West. Med. 
(ab.) 10:430, September, 1929. 
LINKE, F., Sun and sky radiation, Strahlentherapie (ab.) 10: 
133, March, 1929. 
LIPIODOL 
—injections, into the uterus and tubes, (P. Manclaire) 
Bull. Soc. Nat. Chir. (ab.) 10:425, September, 1929. 
LIPOWITZ, N. S. and SALZMANN, G. G., Roentgenother- 
apy of trachoma, Dtschr. a. d. g. d. Roentgenstrahlen, 
(ab.) 10:328, July, 1929. 
LIPPMAN, A. and VOLKER, H., Contributions to the prob- 
lem of the effect on metabolism of ultraviolet irra- 
diations, Klin. Wchnschr. (ab.) 10:285, June, 1929. 


LITHIASIS 

i (W. J. Erickson) Urol. & Cutan. Rev. (ab.) 
10:231, May, 1929. 

LOBLIGEOIS, Technic of application and the therapeutic in- 
dications of ultraviolet and ultrared rays, Prog. Med. 
(ab.) 10:132, March, 1929. 

LORD, F. T., Diagnostic value of cholecystography, New Eng- 
land J. Med. (ab.) 10:83-84, February, 1929. 
LOUCKS, R. E., Urethral caruncle, Radiol. Rev. (ab.) 10:518, 

November, 1929. 
LOWENSTEIN, Effect of hydratic processes of metabolism, 
Wien. Klin. Wchnschr. (ab.) 10:134, March, 1929. 
LUNDSGAARD, C. and RUD, E., Roentgen studies of ar- 
teriosclerosis in the peripheral arteries, Acta. Med. 
Scand. (ab.) 10:426, September, 1929. 
LUNG— 
—abscess of, (I. F. Weidlein and L. G. Herrmann) J. A. 
_ M.A. (ab.) 10:40, January, 1929. 
collapse of, (C. C. Hab- 
iston m. J. . Sc. (ab.) 10:83, February, 29. 
LYMPHADENITIS 
—acute cervical, roentgen treatment of, (L. C. Rosenberg) 
Am. J. Dis. Child. (ab.) 10:237, May, 1929. 
LYMPHOMOTOSIS— 
(B. F. Schreiner) Radiol. (ab.) 


—systemic aleukemic, 
10:232, May, 1929. 

LYON, G. M., Allergy in an infant, Am. J. Child. Dis. (ab.) 

Contribution to the treatment of infantile 


10:41-42, January, 1929 
LYZES, F. F., 

spinal poliomyelitis, J. de Radiol. et D’Electrol. (ab.) 
10:129-130, March, 1929. 


MALIGNANCIES 
—in otolaryngology, management of, (J. C. Beck) Ohio 
_ St. Med. J. (ab.) 10:333, July; 1929. 
—intrathoracic, (A. A. Schultz) J. Iowa St. Med. Soc. 
(ab.) 10:334. July, 1929. 
—tadium treatment on malignant growths, (C. Regaud) 
Med. Klin. Ann. (ab.) 10:382, August, 1929. 
—radiation therapy in, with special reference to the satura- 
tion method, (G. Pfahler) Ill. Med. J. (ab.) 
10:333, July, 1929. 
MANCLAIRE, P., Problem of lipiodol injecions into the 
ir. (ab.) 10:425, 


uterus and tubes, Bull. Soc. Nat. 
September, 1929. 

MANVILLE, I. A., An ultraviolet component of the sunlight 
of Portland, Ore., 
September, 1929. 

MARBURG, O., Therapy of multiple sclerosis, Jahreskurse f. 
Arztl. Fortbild., (ab.) 10:135-136, March, 1929. 


Am. J. Dis. Child. (ab.) 10:426, 


MARINESCO, MANICATIDE, DRAGINESCO and RO- 
SIANO, The treatment of poliomyelitis, Bull. Acad. de 
Med. (ab.) 10:90, February, 1929. 
MARTIN, C. L., Ureteral stricture as a complication in cancer 
of the cervix, J. A. M. A. (ab.) 10:43, January, 1929. 
MARTIN, H. E. Factors in dosage determination in inter- 
stitial radiation, Radiol. (ab.) 10:250, November, 1929. 
MARTIN, W., Low tension currents in the treatment of cer- 
tain paralyses, 10:491-495, November, 1929. 
—Physical measures as an adjunct to surgery, J. Med. Soc. 
New Jersey (ab.) 10:88, February, 1929. 
MASSAGE 
—(A. F. Tyler) (ed.) 10:280, June, 1929. 
—palpation, (W. Ruhmann) Munchen. Med. Wcehnschr. 
(ab.) 10:478, October, 1929. 


MATHE, C. P., Fatal embolus, due to inflation of bladder 
with air, Surg. Gynec. Obstet. (ab.) 10:185, April, 
1929. 


—Relief of certain types of prostatic obstruction by electro- 
cautery, Urol. & Cutan. Rev. (ab.) 10:519, Novem- 


ber, 1929. 
MATTICK, W. L. and BUCHWALD, K., Blood cholesterol 
studies in cancer, J. A. M. A. (ab.) 10:38, January, 


1929. 

MAUGHAN, G. H., Ultraviolet wave lengths valuable in the 
cure of rickets in chickens, Am. J. Physiol. (ab.) 
10:134, March, 1929. 


, (F. H. Ewerhardt) 10:216-221, May, 1929. 

MEMENOW, M., X-ray diagnosis of aneurysm of the ab- 
dominal aorta pneumoperitoneum, Vestrik Roentgenol- 
ogie, (ab.) 10:329, July, 1929. 

MENDEL, B., etc., Heat treatment of streptococcus infec- 
tions. Klin. Wchnschr. (ab.) 10:284-285, June, 1929. 

MENSOR, M. C., Isolated tuberculosis of the carpus, Calif. & 
West. Med. (ab.) 10:42, January, 1929. 

METABOLISM 

—effect of hydratic processes on, (Lowenstein) Wien. Klin. 

Wehnschr. (ab.) 10:134, March, 1929. 

MEZEI, K., Multiple depilation by diathermy, 
Wehnschr. (ab.) 10.472, October, 1929. 

MEZERNITZKY, A new method for measuring the dosage of 
sun baths, Compt. Rend. Acad. d. Sc. (ab.) 10:133, 
March, 1929. 

MIKELS, F. M., Diathermy treatment of uterine cervical le- 
sions, 10:481-486, November, 1929. 

MILLER, H. E., Roentgen and radium treatment of verruca 
plantaris, Am. Roentgenol. (ab.) 10:185, April, 


1929. 

MILLER, T. G., PENDERGRASS, E. P. and ANDREWS, 
x. Statistical study of clinical and laboratory find- 
ings in gastric and duodenal ulcers with special refer- 
ence to roentengenologic data, Am. J. Med. Sc. (ab.) 
10:136, March, 1929. 

MOCK, H. E. and ABBEY, M. L., Occupational therapy, J. 
A. M. A. (ab.) 10:41, January, 1929. 

MOODY, R O., and VAN NUYS, R. G., Some results of a 
study of roentgenograms of the abdominal viscera, Am. 
J. Roentgenol. (ab.) 10:85, February, 1929. 

MORAN, W. G., Two simple methods of purifying radium 
emanation, Am. J. Roentgenol. (ab.) 10:467, October, 


Dermatol. 


1929. 

MORIN, J. and AUBRY, M., Treatment of laryngeal tuber- 
culosis by ultraviolet light produced by high frequency 
currents, Ann. Mal. Oreille, (ab.) 10:284, June, 1929. 

MORSE. A. B., Disease affecting the distal half of the colon. 
J. A. M. A. (ab.) 10:37, January, 1929. 

MORSE, F. H., Ionic medication, 10:397-402, September, 


1929 
MORSON, A. C., Radium treatment of cancer of the bladder, 
British Lancet (ab.) 10:332, July, 1929. 
MOURITQUAND and LEULIER, Biochemistry of scurvy, J. 
de Physiol. et de Path. Gen., (ab.) 10:89, February, 


1929. 

MURPHY. D. P. and GOLDSTEIN, L., Etiology of the ill 
health of children born after maternal pelvic irradia- 
tions, Am. J. Roentgenol. (ab.) 10:519, November, 


1929. 
MYERSON. M. D., Benign neoplasms of the bronchus, Am. 
J. Med. Sc. (ab.) 10:33, January, 1929. 


ic 

McGINNIS, B. J., Intestinal tuberculosis, J. Mo. St. Med. 
Assn. (ab.) 10:520-521, November, 1929. 

McKEITHEN, A. M., Peptic ulcer: evaluation of methods of 
diagnosis and treatment, Kentucky Med. J. (ab.) 10: 
334, July, 1929. 

MCcLEAN, S. and McINTOSH, R., Healing of infantile scurvy 
as shown by x-ray, Am. J. Child. Dis. (ab.) 10:44, 
January, 1929. 

MacRAE, J. D.. Birthmarks, Radiol. Rev. (ab.) 10:331-332, 
July, 1929. 


N 
NEILL, W., Jr.. Notes on some malignant bladder tumors 


treated with radium, Urol. & Cutan. Rev. (ab.) 10:467, 
October, 1929. 
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NEILL, W., JR., A review of uterine fibroids with special ref- 
erence as to the use of radium, Am. J. Roentgenol. 
(ab.) 10:560, December, 1929. 
NEOPLASMS 
——benign, of the bronchus, (M. C. Myerson) Am. J. Med. 
Sc. (ab.) 10:33, January, 1929. 
eee treatment with colloidal lead, (D. S. Pulford 
and J. D. Lawson) Am. J. Roentgenol. (ab.) 10:230, 


May, 1929. 
NEURALGIA 
—trigeminal, treatment by electric current, (Schurig) 
Therap. der Gergenwart. (ab.) 10:522, November, 
1929. 
NEUROLOGY 


—electrical examination and diagnosis in, (T. T. Stone) 
10:189-197, May, 1929. 

NOBECOURT, DUHEM & BIZE, Action of ultraviolet rays 
on organic nervous diseases of the motor type, Rev. 
d’Actinol. (ab.) 10:89, February, 1929. 

NORRIS, C. C., Irradiation treatment of carcinoma of the 
cervix uteri, Urol. & Cutan. Rev. (ab.) 10:184, April, 
1929. 

anne. C. E., Electrothermic methods in dentistry, 10:210- 

212, May, 1929. 

NORSWORTHY, O. L., Further reports on the treatment of 
cancer of the cervix with radium, Texas St. J. Med. 
(ab.) 10:520, November, 1929. 

NUGENT, O. B., Barraquer cataract operation and its sim- 
plified form, 10:267-270, June, 1929. 


OBESITY 
—treatment of, (H. Erdmann) Mediz. Welt. (ab.) 10:524, 
November, 1929. 
O'BRIEN, F. E., Quartz light therapy in pulmonary tuber- 
— New England J. Med. (ab.) 10:467, October, 


O'BRIEN. wa W., Diagnosis and treatment of enlarged thymus, 
New England J. Med. (ab.) 10:83, February, 1929. 
OBSTRUCTION 
—uretral in infancy, F. Campbell and J. D. Lyttle) 
A. 


M. A. 233, May, 1929. 
OIL— 


—iodized, for the x-ray examination of disease of the female 
pelvis, (J. Brams & J. R. Lavieri) Ill. Med. J. (ab.) 
10:40, January, 1929. 

—iodized, rape-seed, for cerebrospinal visualization, (C. 
Frasier and M. A. Glaser) Texas St. J. Med. a) 
10:83, February, 1929. 

OLSEN, A. B., Effect of liquid petrolatum given 4 mouth 
= bg and absorption of food, J. A. M. A. (ab.) 

January, 1929. 

OPPENHEIMER. R., X-ray therapy of hypertrophy of the 
prostate, Strahlentherapie (ab.) 10:285-286, June, 
1929. 

OSTEOMYELITIS 

— 9B (D. Lewis) J. A. M. A. (ab.) 10:231, May, 1929. 

OTITIS MEDIA— 

—chronic suppurative, chronic maxillary sinusitis, simple 
chronic laryngitis, (A. R. Hollender) (clin.) 10:503- 
506, November, 1929. 

OTORRHEA 

—chronic, recent advances in therapy, (A. R. Hollender) 

(ed.) 10:79-80, February, 1929. 


P 


PACK, G. T., Radium therapy of tumors of the skin at the 
Curie Institute of the University of Paris, Arch. Dermat. 
& Syph. (ab.) 10:39, January, 1929. 


—On the alteration of the system by application of intense 
heat, (paraffin), (A. Furstenberg and E. Hoffsteadt) 
Dtsche. med. Wehnschr. (ab.) 10:524, November, 
1929. 

—treatment with ambrin, (Furstenberg and Hoffsteadt) 
Therap. d. Gegnw. (ab.) 10:131, March, 1929. 

PARALYSIS 
—a rational treatment of, (L. Feldman) Am. J. Phys. 
Therap. (ab.) 10:233-234, May, 1929. 
325, July, 1929. 
PARISEAU, DR., his work, (A. F. Tyler) (ed.) 10:324- 
PEACOCK, R. R., and WHITBY, L. H., Excitation of bac- 
tericidal fluorescence by beta and gamma rays, Brit. J. 
Radiol. (ab.) 468, October, 1929. 
PEDICNOI, P., Diathermy in the treatment of gonorrheal con- 
ditions, Urol. & Cutan. Rev. (ab.) 10:184, April, 


1929. 
PENNINGTON, W. E., X-ray treatment of superficial neo- 
plasms, (clin.) 10:457-460, October, 1929. 
PERLMAN, H. H., Effect of mercury vapor quartz light irra- 
diation upon the vascular system, 10:532-545, Decem- 
ber, 1929. 


—mercury vapor quartz light therapy, (clin.) 10:365-369, 
August, 1929. 
PERUTZ, A., Light treatment of erythrocyanosis crurum puel- 
laris, Strahlentherapie (ab.) 10:135, March, 1929. 
PETERSEN, J. K., Contribution to the treatment of pul- 
monary LB by artificial sunlight, Munchen. 
Med. Wcehnschr. (ab.) 10:476, October, 1929. 
PETROLATUM 
—liquid, effect of, given by mouth on digestion and absorp- 
tion of food, (A. B. Olsen) J. A. M. A. (ab.) 10:39, 
January, 1929. 
PETTIT, R. T., Use of intravenous lead in the treatment of 
cancer; 10:527-532, December, 1929. 
PFAHLER, G. E. and WIDMANN, B. P., Epithelioma of 
the penis, treatment by radiotherapy and electrocoagula- 
tion, Am. J. Roentgenol. (ab.) 10:182, April, 1929. 
—Radiation therapy in malignant disease with special refer- 
ence to the saturation method, Ill. Med. J., (ab.) 
10:333, July, 1929. 
—KX-rays in the diagnosis and treatment of cancer of the 
bladder, Radiol. Rev. (ab.) 10:40, January, 1929. 
PFANNSTEIL, W., Further observations on the effects of ir- 
radiated ergosterin in animal experimentation, Munchen. 
Med. Wehnschr. (ab.) 10:135. 
PHOTOTHERAPY 
—a critique of, (F. T. Woodtury) 10:197-207, May, 1929. 
PHYSICAL THERAPY 
—anti-microbic properties of river and seat water, (ed.) 
10:127, March, 1929. 
—and arterial hypertension, (J. Gutman) 10:259-266, June, 
1929. 
—as an adjunct to surgery, (W. Martin) J. Med. Soc. New 
Jersey, (ab.) 10:88, February, 1929 
—charts, (ed.) 10:558, December, 1929. 
—charts, atlas of, (A: F. Tyler) (ed.) 10:509-510, No- 
vember, 1929. 
—clinics, announcement of publication in Rrchives, (ed.) 
10:30, January, 1929. 
—coordinating the physical therapy department, (S. T. 
Snedecar) 1. Med. Soc. New Jersey (ab.) 10:87, Feb- 
ruary, 1929. 
—course of instruction in, (ed.) 10:377-379, August, 1929. 
—diagnostic errors as a cause for many poor end results in, 
(J. Brams) 10:168-173, April, 1929. 
—effect on the eye, (F. L. Alloway), 10.502, November, 
1929. 
—evaluation of in dermatology, (A. E. Schiller) 10:287- 
292, July, 1929. 
—in dermatology, (E. W. Abrahowitz) Clin. Med. & Surg. 
(ab.) 10:328-329, July, 1929. 
—in diseases of the skin. (H. Fuhs) Wien. Klin. Wchnschr. 
(ab.) 10:477, October, 1929. 
—in fungus disease, (A. F. Tyler) 10:10-12, January, 1929. 
—in glaucoma, (C. B. Sputh) 10:212-216, May, 1929. 
—in infantile paralysis, (J. A. Key) 10:385-390, Septem- 
ber, 1929. 
—in joint conditioms. (G. R. Settetn) Am. J. Phys. Therap. 
(ab.) 10:469, October, 19 
—in perivheral neuromuscular 7 (E. L. Libbert) 
10:349-354, August, 1929 
—in thoracic surgery, (R. B. Bettman) 10:444-447, Oc- 
tober, 1929. 
—of the joints, (A. Strasser) Ztschr. f. wissen. Baderkunde, 
(ab.) 10:522-523, November, 1929. 
—philosonhy of, (J. c.. Elsom) 10:70-74, February, 1929. 
—physical measures in the treatment of pain, (R. J. Be- 
han) 10:390-396, September, 1929. 
—physical methods in therapy, (ed.) 10:513-514, Novem- 
ber, 1929. 
—progress, (ed.) 423, September, 1929. 
—use and abuse of in management of chronic arthritides, 
(L. S. Brookhart), 10:149-154, April, 1929. 
—use of phvsiotherapy in general surgery, (J. L. Holz- 
man) Med. Sentinel (ab.) 10:470, October, 1929. 
—value of in internal medical medical diseases, (Gage 
Clement) 10:17-19, January, 1929. 
—what things are made of, (A. H. Compton) (ed.) 10: 
124-125, March, 1929. 
senaey og G. U., Technic of examination of gall-bladder, 
Am. J. Roentgenol. (ab.) 10:186-187, April, 1929. 
PLATON, P.. Perforated peptic ulcer, Long Island Med. J. 
ab.) 10: ity May, 1929. 
PNEUMOTHORA 
—artificial, with "high intrapleural pressure in patients with 
pleural adhesions, (R. W. Dunham) Illinois Med. J. 
(ab.) 10:33, January, 1929. 
—non-tuberculous, spontaneous, (E. G. Stoloff) Am. J. 
Med. Sc. (ab.) 10:34, January, 19 
—therapeutic, (J. Rosenblatt) Rhode Island Med. J. (ab.) 
10:34, January, 1929. 
POHLE, E. A. and SAWYER, R. A., Physical and biological 
qocsiome in heliotherapy, Am. J. Roentgenol. (ab.) 
0:85, February, 
POLIOMYELITIS 
—infantile spinal, contribution to the treatment of, (F. F. 
Lyzes) J. de Radiol. et D’Electrol. (ab.) 10:129-130, 
March, 1929. 
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—on the treatment of, (Marinesco, Manicatide, Draginesco 
and Rosiano) Bull. Acad. de, Med. (ab.) 10:90, Feb- 
ruary ,1929 
POLYPOSIS— 
—gastric, (A. A. Strauss, J. Meyer and A. Bloom) Am. 
J. Med. Sc. (ab.) 10:34, Teiaeen, 1929. 
POLYRADIOTHERAPY 
—in fn. (W. I. Le Fevre) Radiol. (ab.) 10:236, 
ay, 1929 

POPE, C., Physiological action and therapeutic value of gen- 
eral and local whirlpool baths, 10:498-499, Novem- 
er, 1929. 

PORDES, F., Oligosymptomatic thyreotoxicoses, 
roentgen ray treatment, Wien. Med. Wchnschr. 
10:521, November, 1929. 

POSTURE 

—effect of lateral, in the examination of the chest, (H. W. 
Dana) New England J. Med. (ab.) 10:83, February, 


1929. 

POUPPIRT, P. S., Treatment of Parkinson’s syndrome with 
fever produced by baths, Calif. & West. Med. (ab.) 
10:518, November, 1929. 

POWERS, R. A., Fluoroscopic 
sinuses, Calif. & West. Med. 
1929 


PREGNANCY 
—early, a new technic for the x-ray diagnosis of, (G. A. 
Rome) Zentrabl. f. Gynak. (ab.) 10:132, March, 


1929. 
PROSTATITIS 
—treatment by diathermy, (O. Grant) 
tember, 1929. 
PROTAS, L., Influence of roentgenotherapy in the blood cal- 
cium in Basedow’s disease and bronchial asthma, Vest- 
nik Roentgenologie, (ab.) 10:329, July, 1929. 
PROUST, R. and BECLERE, A., X-ray diagnosis of tubal con- 
ditions by intrauterine injection of lioidol, Bull. Soc. 
Nat. Chir. (ab.) 10:286, June, 1929. 
PULFORD, D. S. and LAWSON, J. D., Treatment of malig- 
nant neoplasms, with colloidal lead, Am. J. Roentgenol. 
(ab.) 10:230, May, 1929. 
PULMONARY 
—diseases, of non-tuberculous, (Aaron Arkin) 
10:13-16, January, 1929. 
—primary pros co roentgen ray in diagnosis of, (B. P. 
Stivelman) J. A. M. A. (ab.) 10:33, January, 1929. 
—roentgen ray diagnosis of infections with the Friedlander 
Bacillus, (K. Kornblum) Am. J. Roentgenol. (ab.) 
10:39, January, 1929. 
PYLEOGRAPHY 
—(M. B. Wesson) Calif. & West. Med. 
January, 1929. 
PYREXIA 
—in malignant ww 
Creevy) J. A. M. A. (ab.) 10:331, 


and their 
(ab.) 


examination of paranasal 
10:35, January, 


(ab.) 


10:408-410, Sep- 


(ab.) 10:43-44, 


(Hypernephroma) (C. D. 
July, 1929. 


Q 


QUIMBY, E. H., A comparison of practical methods of meas- 
uring roentgen ray quality for therapy, Am. J. Roent- 
genol. (ab.) 10:232-233, May, 1929. 


R 
RADIATION 

—biological action of, mechanical explanation, 
Radiol. (ab.) 10:234-235, May, 1929. 

—energy, preliminary observations as to penetration, (J. S. 
Hibben) 10:549-551, December, 1929. 

—generalized effect of in myelogenous leukemia (M. M. 
Struma) Am. J. Med. Sc. (ab.) 10:334, July, 1929. 

—interstitial, factors in dosage determination, E. Mar- 
tin) Radiol. (ab.) 10:520, November, 1929. 

—kidney, (A. Soiland, W. E. Costolow and O. N. Me- 
land) Calif. & West. Med. (ab.) 10:187, April, 1929. 

—luminous, (D. Kobak) (ed.) 10:125, March, 1929. 

—massive and hypermassive in the treatment of skin can- 
cers, (W. A. Evans and T. Leucutia) Brit. J. Radiol. 
(ab) 10:86, February, 1929. 

—patients treated by, suggestive findings revealed at autopsy, 
(A. A. Thibaudeau) J. Cancer Res. (ab.) 10:428, 
September, 1929. 

—reradiation, (R. H. Crockett) Texas St. J. Med. (ab.) 

(F. Linke) strahlentherapie (ab.) 10:133, 


(S. Brown) 


10:83, February, 1929 

—sun and sky, 
March, 1929. 

—spectrum of electromagnetic or radiant energy and types 
of, used in medicine, (W. S. Lawrence) Hosp. Progr. 
10:41, January, 1929 

—therapy in gynecology, ( I. I. Kaplan) Radiol. Rev. (ab.) 
10:183 April, 1929. 

—therapy, what the generalized practitioner should know 
about, (W. F. pen Kentucky Med. J. (ab.) 10: 
334, July, 192 

—treatment of jen fibromyomata, (A. Soiland, W. E. 

stolow a N. Meland) Calif. 6 West, Med. 
(ab.) 10:332, July, 1929. 


—and its uses in the treatment of urologic neoplasms, (C. 
A. Watters) Radiol. (ab.) 10:469, October, 1929. 
—various, visible, action of in biological photosensitivity, 
(A. Dognon) (ab.) 10:135, March, 1929. 
RADIOACTIVITY 
—demonstration of, by means of alpha electroscope, (ed.) 
10:126, March, 1929. 
—determination, on postmortem specimens taken from one 
exposed to radioactive material over a prolonged period, 
(H. H. Barker) Am. J. Roentgenol. (ab.) 10:187, 
April, 1929. 
RADIOGRAPHY 
—examination of all orthodontic cases, (F. R. Blumenthal) 
Internat. J. Orthodontc (ab.) 10:85, February, 1929. 


RADIO KNIFE 
—in dermatologic surgery, (H. J. Templeton) Calif. & 
(ab.) 10:185, April, 1929. 


West. Med. 
RADIOLOGY 

—as a medical specialty, (W. E. Chamberlain) Radiol. (ab.) 
10:468-469, October, 1929. 

— clinic, (A. F. Tyler) (clin.) 10:74-78, Feb- 
ruary, 

RADIOTHERAPY 

—(ed.) 10:126, March, 1929. 

—of acute eczema, . Kirschmann) Bathe med. 
Wehnschr. (ab.) 10:521, November, 192 

—of bronchial asthma, (J. A. Huet and Sobel) Bull. et. 
mem. de la Soc. de Radiol. (ab.) 10:476, October, 
1929. 

—case management of, (M. Hoeing) Radiol. (ab.) 10:236, 
May, 1929. 

—of inflammatory processes, experimental researches into, 
(O. Businco) Radiol. Med. (ab.) 10:475-476, October, 
1929. 

—on mixed neoplasms of the parotid, (G. Balestra) Radiol. 
Med. (ab.) 10:474, October, 1929. 

RADIUM 

—comparative notes on radon implants, (A. Soiland, W. E. 
Costolow and O. N. Meland) Radiol. (ab.) 10:234, 
May, 1929. 

—emanation, treatment of malignant conditions, with, 
svecial reference to the so-called hopeless cases, (I. 
Kaplan) 10:266-267, June, 1929. 

—emanation, two simple methods of purifying, (W. G. 
oe Am. J. Roentgenol. (ab.) 10:467, October, 
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—heavily filtered, multiple center of, treatment of malig- 
nancy of uterine cervix, use of new applicator, (H. 
Swanberg) Radiol. (ab.) 10:237-238, May, 1929. 

—poisoning, under fire, (ed.) 10:80, February, 1929. 

—right and false application of, (E. "Daland) New England 
J. Med. (ab.) 10:130, March, 1929. 

—and roentgen ray therapy, (F. € Wood) J. A. M.A. - 
(ab.) 10:237, May, 1929. 

—simple carrier and filter, giving an approach to neoplasms 
of difficult access, (L. S. Warren) Am. J. Roentgenol. 
(ab.) 10:230, May, 1929 

—therapy of cancer at the Radium Institute of Paris, (C. 
re ae Am. J. Roentgenol. (ab.) 10:182, April, 


—in urology, some experiences with, (L. C. DuBois) 
Radiol. Rev. (ab.) 10:469, October, 1929. 

—in the treatment of menorrhagia of adolescence and of 
the menopause, (L. J. Stacy and R. D. Mussey) 

J. Obstet. & Gynec. (ab.) 10-331, July, 1929. 
—treatment of the toxic and exopthalmic goiter, (O. W. 
Allison) Ill. Med. J. (ab.) 10:331, July, 1929. 

—in the treatment of uterine diseases, (W. W. Crawford) 
New Orleans Med. & Surg. J. (ab.) 10:90-91, Feb- 
ruary, 1929 

—Use of gold filtered radon seeds, (J. J. Duffy) Radiol. 
(ab.) 10:236, May, 1929. 

—use of in malignancy and certain gynecological condi- 
tions, (T. W. Holmes) New. Orleans Med. & Surg. 
J., (ab.) 10:90, February, 1929. 

RAYS— 

—beta and gamma, excitation of bactericidal fluorescence by, 
(R. Peacock and L. H. Whitby) Brit. J. Radiol. (ab) 
10:468, October, 1929. 

—borderline, contributions to the therapeutic action on vis- 
ceralgias, (Benier) Bull. et mem. de la Soc. de Radiol. 
(ab.) 10:470-471, October, 1929. 

—effect on tissues, (M. Fishbein) (ed.) 10:228, May, 1929. 

—grenz or bucky, use of in dermatology, \ wrence, 
R. Brodie) - J. Phys. Therap. (ab.) 10:521, No- 
vember, 192 

—luminous, and aes mode of action, (Carl Sonne) 10:93- 
104, March, 1929. 

REAVES, R. G., Value of ultraviolet irradiations as an aid in 
the therapy of nasal accessory diseases, 10:488-490, 
November, 1929. 

REDEWILL, F. H., Comparison of ge malako- 
plakia, and incrusted cystitis, J. A. M. A. (ab.) 10:233, 
May, 1929. 

REGAUD, C. L. Radium therapy of cancer at the Radium In- 
stitute of Paris, . J. Roentgenol. (ab.) 10:182-183, 
April, 1929. 
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~—-Radium treatment on malignant growths, Med. Klin. Ann. 
(ab.) 10:382, August, 1929. 


REINHARD, M. C. and TUCKER, K. L., Effect of x-radia- 


tion on crystalline and dissolved sucrose, Radiol. (ab.) 
10:231-232, May, 1929. 
REITTER, C., Peat baths, a new form of heat application, 
Wiener. Med. Wehnschr. (ab.) 10:478-479, October, 
1929. 
PEPRESENTATIVE VIEWS 
—(ed.) 10:371-377, August, 1929. 
TRACT 
--winter in‘ections of, in childhood, (A. re J. Med. Soc. 
New Jersey (ab.) 10:87, February, 1929 


R'CKETS 
--a decade of »rogress, (Disraeli Kobak) (ed.) 10:179-180, 
April, 1929. 


exnerimental. effect of ultraviolet rays in, with studies on 
the lime depositing canacity of the light, (Carl Sonne) 
109-139-148, Anril, 1929. 

m-enatal factor and, (A. F. Hess and M. Weinstock) Am. 
T Child. Dis. (ab.) 10-42, Januarv, 1929. 

mrevention of. (A. D. Holmes, E. T. Wyman, L. W. 
Smith. and M. G. Piggott) Am. J. Child. Dis. (ab.) 
10:44, January, 1929. 

relation of altitude of sun to it< antirachitic effect, (F. F. 
Tiedall and A. Brown) J. A. M. A. (ab.) 10:235- 
236, May, 1929. 

studies in, prevention by means of ultraviolet irradiation, 
(T. K. Silkirk, J. V. Greenebaum and A. G. Mitchell) 
J}. A. M. A. (ab.) 10:84, February, 1929. 

—treatment with ergosterol, (E. T. Wilkes, D. W. Follett 
and E. Marples) Am. J. Dis. Child. (ab.) 10:238, 
May, 1929. 

PIGGINS, I. W.. Use of radium in the treatment of vernal 
conjunctivitis, (clin.) 10:174-176, April, 1929. 
"HEUMATISM 

—chronic, phvsical therapy in the treatment of, (F. D. 
Howitt), Brit. Med. J. (ab.) 10:231, May, 1929. 

—modern treatment of, (E. Freund) Wien. Klin. Wchnschr. 
(ah.) 10:384 ,August, 1929. 

RHINITIS 

—chronic, (A. R. Hollender) (clin.) 10:26-27, January, 

1929. 
ROENTGEN 

—findngs, in some obscure kidney lesions, (W. B. Bowman 
and L. S. Goin) Radiol. (ab.) 10:232, May, 1929. 

—treatment, exrerience with in hypophysis tumors, (M. 
Sgalitzer) Wien. Med. Wchnschr. (ab.) 10:522, No- 
vember, 1929 

ROENTGENOGRAPHY 

—in its relation to clinical findings in pulmonary tuber- 
culoris, (A. G. Schnack) Ann. Int. Med. (ab.) 10: 
230. May. 1929. 

ROENTGENOLOGY 

—inner develonment of, (G. Holzknecht) 10:448-452, Oc- 
tober, 1929. 

—roentrenelogic study of inverted cecum, (H. Fried) Am. 
J. Roentgenol. (ab.) 10:188, April, 1929. 

ROENTGENOTHERAPY 

—of climacteric phenomena, (A. L. Kaplan) Forstchr. a. d. 
g. geb. Roentgenstrahlen (ab.) 10:332-333, July, 1929. 

—of epitheliomata of the skin by the ancient method of 
Bordier (L. Turano) Radiol. Med. (ab.) 10:473-474, 
October, 1929. 

—of multiple sclerosis, (K. W. Ipatoff & A. A. Romanowa- 
Leskowa) Strahlentherapie (ab.) 10:130, March, 1929. 

—of Trachoma, ( Lipowitz and G. G. Salzmann) 
Dtschr. a. d. g. d. Roentgenstrahlen (ab.) 10:328, 
July, 1929. 

—some of the less known uses of, (I. S. Trostler) Am. J. 
Physical Therap. (ab.) 10:88, February, 1929. 

ROENTGEN RAY— 

—cinematography, the techncal perfection of, (Fr. Groedel) 
Band 39, Ausgegeben, (ab.) 10:91, February, 1929. 

—comparative measurements of the quality of, (J. J. Burby) 
Radiol. (ab.) 10:327, September, 1929. 

—in diagnosis cf the diseases of duodenum and gall blad- 
der (F. M. Hodges) Radiol. Rev. (ab.) 10:32, Jan- 
uary, 1929. 

—a method of controlling destructive action of, on living 
tissue, (A. P. Evans) 10:158-167, April, 1929. 

—dquality for therapv, a comparison of practical methods of 

measuring, (E. H. Quimby) Am. J. Roentgenol. (ab.) 
10:232-233, May, 1929. 

—and radium treatment of verruca plantaris, (H. E. Miller) 
Am. J. Roentgenol. (ab.) 10:185, April, 1929. 
—sens‘tivity, is it dependent on the age of the cell? Ob- 
servatons in epilation, (H. Holthusen) Strahlentherapie 

(ab.) 10:131, March, 1929. 

—therapy in bone tumors, (W. A. Evans and T. Leucutia) 
Am. J. Roentgenol. (ab.) 10:85, February, 1929. 
—treatment of asthma bronchiale by irradiation of the 
spleen, (L. Holst & D. Kaplunowa) Strahlentherapie 

(ab.) 10:471, October, 1929 

—treatment of malignant bone tumors, (C. P. Rutledge) 
New Orleans Med. & Surg. J. (ab.) 10:32, January, 
1929. 


—treatment, oligosymptomatic thyreotoxicoses and, (F. 
Pordes) Wien. med. Wcehnschr. (ab.) 10:521, No- 
vember, 1929. 

ROBINSON, G. A., Hodgkin’s disease thirteen years after 
treatment with roentgen rays and radium, J. A. M. A. 
=> 10:35, January, 1929. 

ROME, G. A., A new technic for the x-ray diagnosis of early 
Zentrabl. f. Gynak. (ab.) 10:132, March, 


1929. 
RORK, L. W., An outline of the diagnosis and treatment of 
pe goiter, Neb. St. Med. J. (ab.) 10:184, April, 

929. 


ROSE, E. Treatment of hopestiyenttien. Am. J. Roentgenol. 
(ab.) 10:35-36, January, 192 

ROSENBERG, L. C., Roentgen a of acute cervical 
lymphadenitis, ‘Am. J. Dis. Child. (ab.) 10:237, May, 


1929. 

ROSENBLATT, J., Therapeutic pneumothorax, Rhode Island 
Med. J. (ab.) 10:34, January, 1929. 

ROTH, Paul, Clinical significance of spirograms, 10:307-314, 
July, 1929. 

ROWELL, C. L.. Colonic therapy, 10:354-360, August, 1929. 

RUHMANN, W., Palpation massage, Munchen. Med. 
Wehnschr (ab.) 10:478, October, 1929. 

enone > L., Sinusitis in children, Am. J. child. Dis. (ab.) 

, january, 1929. 

RUTLEDGE, C. P., Roentgen ray treatment of malignant bone 
tumors, New Orleans Med. & Surg. J. (ab.) 10:32, 
January, 1929 

RYSKIEWICZ, A, ‘Results of clinical and pathological in- 
vestigations on transcutaneous bathing cures, Ztchr. f. 
Wissenschaftl. (ab.) 10:472-473. October, 1929. 


SAIDMAN, J., A procedure in rational light therapy, Presse 
Med. (ab.) 10:129, March, 1929. 

SARCOMA—bone, treated by x-ray, report of, (G. E. Hens- 
chen) Texas St. J. Med. (ab.) 10:560, December, 
1929. 


SAUER, L. W., Heliotherapy, natural and artificial, its limita- 
tions in pediatrics, Illinois Med. J. (ab.) 10:33, Jan- 
uary, 1929. 

SAXL, P., Bath therapy in kidney disease, Wien. Klin. 
Wehnschr. (ab.) 10:133, March, 1929. 

SCADUTO, G., Remarks on roentgenotherapy in operable epi- 
wet of the face, Urol. & Cutan. Rev. (ab.) 

:137, March, 1929 
SCHILLER, A. Evaluation physical therapy in dermatol- 
gy,., 10: 289- 292, July, 29 

SCHIMANKO, I. I. and HERMAN, L. S., Effect of high fre- 
quency current on the skin, Arch. f. Dermat. u. Syph. 
(ab.) 10:89, February, 1929. 

SCHMIDT, H., Five year end results of treatment of uterine 
carcinomata with radium and x-rays of varying voltage, 
Am. J. Phys. Therap. (ab.) 10:184-185, April, 1929. 

SCHMITZ, H., Diagnosis and treatment of uterine cancer, 
Radiol. Rev. (ab.) 10:330, July, 1929. 

—Indications for radiation therapy in benign utreine hemor- 
rhages, Ill. M. J. (ab.) 10:329, July, 1929. 

SCHNACK, A. G., Roentgenography in its relation to clinical 
findings in pulmonary tuberculosis, Ann. Int. M 
(ab.) 10:230, May, 1929. 

SCHOLTZ, M., carbon arc versus quartz lamp in dermatlogic 
Calif. 8& West. Med. (ab.) 10:518, No- 

ber, 1929. 

SCHREINER, B. F., Five-year end results of radiation treat- 
ment of cancer of the oral cavity, naso-pharynx an 
pharynx, Radiol. Rev. (ab.) 10:466-467, Oct., 1929. 

—Five year end results of cancer of the vagina, vulva, clit- 
oris and labia, treated by irradiation, Radiol. Rev. (ab.) 
10:330, July, 1929 

—Systemic uma lymphomotosis, Radiol. (ab.) 10:232, 
May, 

—Tesmeee of evithelioma of the penis, based on a study 
of sixty cases. Radiol. (ab.) 10:520, November, 1929. 

—and MATTICK, W. L., Tumors of the salivary glands 
based on a study of 66 cases, Am. J. Roentgenol. (ab.) 
10:431, September, 1929. 

SCHULTZ. A. A., Intrathoracic malignancies, J. Iowa St. 
Med. Soc. (ab.) 10:334, July, 1929. 

SCHULTZ, F. W. and ZIEGLER, M. R., Is irradiated farina, 
4 bought in the market, enriched with Vitamin D? J. 

M. A. (ab.) 10:560, December, 1929. 

SCHULTZ. G. F. K., Fundamentals of hysterosalpinography, 
Ztchr. f. geb. ab.) 10:425-426, September, 1929. 

SCHUMACHER, P., Combination of x-raying with intravenous 
glucose injections, Klin. Wchnschr. Ann. (ab.) 10:522, 
November, 1929. 

SCHURIG, Treatment of trigeminal neuralgia by electric cur- 
rent, Therap. der Gergenwart. (ab.) 10:522, Novem- 
ber, 1929. 

SCIATICA 

—treatment of, (G. Stiefler) Wien. Med. Wchnschr. (ab.) 
10:472, October, 1929. 
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ROSIS 
therapy of, (Otto Marburg) Jahreskurse 
Arztl. Fortbild., (ab) 10:135-136, March, 1929. 
RVY : 
of, (Mouriquand and Leulier) J. de Physiol. 
et de Path. Gen., a 1929. 
— infantile, (ed.) 10:127, March, 
as shown by x-ray, (S. McLean and R. 
McIntosh) Am. J. Child. Dis. (ab.) 10:44, January, 


1929. 

SELKIRK, T. K., GREENEBAUM, J. V., and MITCHELL, 
A. G., Studies in rickets, prevention by means of ultra- 
violet irradiation, J. A. M. A. (ab.) 10:84, February, 


susecn, A. C., Use of heat and cold in treatment of pyo- 

, M., Experience with roentgen tre - 

med. Wchnschr. (ab.) 10:522, 
November, 1929. te 
SHANDS, A. R. JR., Congenital absence of femur, patella, 
tarsal scaphoid and ischium associated with other ab- 
normalities, Am. J. Roentgenol. (ab.) 10:38, January, 


1929. 

SHARP, T. H., Cholesystography, Texas St. J. Med. (ab.) 
10:230, May, 1929. F a 

SILVERMAN, I., Cancer and malignant tumors of the neck, 
Long Island M. J. (ab.) 10:91, February, 1929. — 

SIMON, G., Experiments to determine the relative efficiency 
of pads moistened with saline solution and lead plates 
as electrodes with diathermy currents for the produc- 
tion of heat in a patient, Brit. J. Radiol. (ab.) 10:468, 
ANDERSON, H. F., Studies and re 
C. A. an H. F., 

mes of 500 epitheliomas, Radiol. Rev. (ab.) 10:518, 
November, 1929. 
ES 

ge ON fluoroscopic examination of, (R. A. Powers) 
Calif. @& West. Med. (ab.) 10:35, January, 1929. 

3 SITIS 

= children, (S. L. Ruskin) Am. J. Child. Dis. (ab.) 
10:41, ary, 1929. 

wk, 3. = Radiol. (ab.) 10.469, October, 
1929 


SMITH, C. K., Urinary calculi in children, J. A. M. A. (ab.) 
10:42-43, January, 1929. ) 

SMITH, G. V. S. and BARTLETT, M. K., Malignant tumors 
of the female breast, Surg. Gynec. & Obstet. (ab.) 
f adol ts, with special refer 
—L. A., i sits of adolescents, wi - 

to Am. J. Roentgenol. (ab.) 10:467, 
rdinati the physical therapy depart 
CAR, S. T., Coordinating the physica - 

eteacig J. Med. Soc. New Jersey, (ab.) 10:87, Feb- 
TW’ Chole hy and transduodenal biliary drain 

iW, W., olecystogaphy and transduodenal bili - 

setts age, A. J. Roentgenol (ab.) 10:84, February, 1929. 

IETIES 

Tae Congress of Physical Therapy and American Col- 
lege of Physical Thearpy, (ed.) 10:419-422, Septem- 
ber, 1929. : 

—Kighth annual meeting American College of Physical 
Therapy, (ed.) 10:510-511, November, 1929. : 

—Examinaton of Technicians for certification by Techni- 
cian’s Bureau, American College of Physical Therapy, 
(ed.) 422-423, September, 1929. 

—report from the international x-ray unit committee, (ed.) 
10:31, January, 1929. 

—second international congress of radiology, (N. E. Titus) 
(ed.) 10:28-29, January, 1929. 

SOILAND, A., COSTOLOW, W. E. and MELAND, O. N., 

‘comparative notes on radon implants, Radiol. (ab.) 
10:234, May, 1929. 

——kidney radiation, Calif. & West. Med. (ab.) 10:17, April, 
1929. 

—tradiation treatent of uterine fibromyomata, Calif. & West. 
Med. (ab.) 10:332, July, 1929. 

SONNE, C., Biological effects of ultraviolet rays and _ in- 
vestigations as to what part of the spectrum they lie 
in, 10:239-252, June, 1929. 

—Effect of ultraviolet rays in experimental rickets, with 
studies on the lime depositing capacity of the light, 
10:139-148, April, 1929. 

—Investigations on the mode of luminous rays and their 
action, 10:93-104, March, 1929. 

SORESI, A. L., Routine x-ray examination of digestive organs, 
Med. J. and Rec. (ab.) 10:232, May, 1929. 

SPIROGRAMS— 

—clinical significance of, (Paul Roth) 10:307-314, July, 
1929. 


SPOLVERINI, L., The inspiration of atmosphere irradiated 
with ultraviolet rays, La Radiologica Medica (ab.) 
10:37, January, 1929. 

SPUTH, C. B., Physical therapy in glaucoma, 10:212-216, 
May, 1929. 

STACY, L. J. and MUSSEY, R. D., Radium in the treat- 
ment of menorrhagia of adolescence and of the meno- 
pou Am. J. Obstet. & Gynec. (ab.) 10:331, July, 
1929. 
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STAFFORD, O. R., X-ray therapy in gynecology, Am. J. Phys. 
Therap. (ab.) 10:87, February, 1929. 

STERN, A., Annual winter infections of the respiratory tract 
in childhood, J. Med. Soc. New Jersey (ab.) 10:87, 
February, 1929. 

STEVENS, J. T., Electrothermic surgery, radium, and roent- 
genotherapy in the management of malignant diseases 
of the eye, ear, nose and throat, 10:1-9, January, 1929. 

STEWART, H. E., Present status of diathermy in pneumonia, 

. Med. Soc. New Jersey, (ab.) 10:84, February, 1929. 

STIEFLER, G., Treatment of sciatica, Wien. Med. Wchnschr. 
(ab.) 10:472, October, 1929. 

STIVELMAN, B. R., The roentgen ray in the diagnosis of 
primary pulmonary neoplasm, J. A. M. A. (ab.) 
10:33, January, 1929. 

STOERNER, A. and GOTTHARDT, P. P., X-ray treatment 
of brain tumors, Strahlentherapie (ab.) 10:87, Feb- 
ruary, 1929. 

STOLOFF, E. G., Spontaneous non-tuberculous pneumothorax, 
Am. J. Med. Sc. (ab.) 10:34, January, 1929. 
STONE, T. T., Electrical examination and diagnosis in neurol- 

ogv, 10:189-197, May, 1929. 

STRASSER, A., On the physical therapy of the joints, Ztschr. 

wissen. Baderkunde (ab.) 10:522-523, November, 


1929. 
STRAUSS, A .A., MEYER, J., & BLOOM, A., Gastric poly- 
posis, Am. J. Med. Sc. (ab.) 10:34, January, 1929. 
STRELKOV, of asthma with roentgen 
rays, Vestn : 
STREPTOCOCCUS oentgenol. (ab.) 10:34, January, 1929. 
—infections, heat treatment of, (B. Mendel, F. Strelitz and 
M. Bauch) Klin. Wchnschr. (ab.) 10:284-285, 


1929. 

STRUMA, M. M., On the generalized effect of radiation in 
a leukemia, Am. J. Med. Sc. (ab.) 10:334, 
uly, 

SUHRMANN, R. and KOLLATH, W., Quantitative measure- 
ments in th$ visible and ultraviolet absorption spec- 
trum of the blood and its constituents, Strahlenther- 
apie (ab.) 10:132, March, 1929. 

SW ANBERG, H., Malignancy of uterine cervix and its treat- 
se of new a tor, iol. 

pplicator, Radiol. Rev. (ab.) 10:237,238, 
—Regaud’s technic in cervical cancer: use of i 
application, Radiol. (ab.) 10:327, 


T 
TALEWSKI, ~ rays and diathermy in 
gynecology, Prog. ed. (ab.) 10:135, March, 1929. 
if. est. Med. -) 10:185, i ; 
THERAPEUTICS 
—me s and results at radiumhemmet, (G. Forssell) 
Brit. J. Radiol. (ab.) 10:42, Jai 
THERAPY ) January, 1929. 
—bath, in kidney disease, (P. Saxl) Wien. Klin. 
—cod-liver oil and activated ergosterol, its t status, 
(N. Ward Clein) Northwest. Med. (ab.) 10:330.331, 
July, 1929. 
=e Fe L. Rowell) 10:354-360, August, 1929. 
—electrical ionic, some new views, (H. U. Cro Presse 
Med. (ab.) 10:88, February, 1929. ” 
—foam, (D. Kobak) (ed.) 10:418-419, September, 1929. 
—occupational, (H. E. Mock and M. L. Abbey) 7. &, 
A. (ab.) 10:41, January, 1929. 
—paraffin, of rheumatic diseases, (O. Vontz) Munchen med. 
Wcehnschr. (ab.) 10:382, August, 1929. 
—quartz lamp, in human rickets and rachitic spasmophilia, 
(H. J. Gerstenberger and J. I. Hartman) J. A. M. A. 
(ab.) 10:186, April, 1929. 
—tay, Grenz, (ed.) 10:558, December, 1929. 
—sun and sea, overdosage of in children, (G. Barrand) 
ie de Med. d. Enf., (ab.) 10:132-133, March, 
—transcutaneous, bath, with especial reference to ischias, (A. 
Laquer and E. Gruner) Deutsche Med. (ab.) 10:283, 
June, 1929. 
THERMOPENETRATION 
—-studies in by high frequency currents, (E. N. Kime) Hosp. 
Progr. (ab.) 10:40-41, January, 1929. 
THIBAPDEAU, A. A., Suggestive findings revealed at auto sy 


in patients treated by radiation, J. Cancer Res. (ab.) es: a 
10:428, September, 1929. 
THYMUS 


—enlarged, diagnosis and treatment of, (F. W. O’Brien) 
New England J. Med. (ab.) 10:83, February, 1929. 
TISDALL, F. F. and BROWN, A., Relation of altitude of sun 
to its antirachitic effect, J. A. M. A. (ab.) 235-236, 
May, 1929. 
TITUS, N. E., Second international congress of radiology, 
(ed.) 10:28-29, January, 1929. 
TONSILLECTOMY 
—endothermic, (J. Blumberg) J. Med. Soc. N. J. (ab.) 
10:187-188, April, 1929. 
TOOMBS, P. W., Effects of x-ray and radium upon the fetus 
oh Am. J. Obstet. & Gynec. (ab.) 10:331, July, | 
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TRELOAR, L. G., Investigation of an ionization chamber for 
x-ray measurements, Brit. J. Radiol. (ab.) 10:468, 
October, 1929. 

TROSTLER, I. S., Some of the less known uses of roentgeno- 
therapy, Am. J. Physical Therap. (ab.) 10:88, Feb- 
ruary, 1929. 

TUBERCULOSIS 

—of the cervix uteri, (M. Douglass and M. Ridlon) Surg. 
Gynec. Obstet. (ab.) 10:185, April, 1929. 
—in infants and young children, ‘(L. B. Dickey), Calif. & 


West. Med. (ab.) 10:32, January, 1929 
—intestinal, (B. J. McGinnis) J. Mo. St. Med. Assn. (ab.) 
10:520-521, November, 1929. 


— isolated, of the carpus, (M. C. Mensor) Calif. & West. 
Med. (ab.) 10:42, January, 1929. 

—laryngeal, treatment ‘of by ultraviolet light ogatmned by 
high frequency currents, (J. Morin and M. Aubry) 
Ann. Mal. Oreille, (ab.) 10:284, June, 1929. 

—of the lungs, influence of the x-rays on, (R. Gassul and 
S. Sandberg) Wjestrik Roentgenologie (ab.) 10:86, 
February, 1929 

—pulmonary, contribution to the treatment of by artificial 
sunlight, (J. E. Kayser-Peterson) Munchen. Med. 
Wehnschr. (ab.) 10:476, October, 1929. 

—pulmonary, quartz light therapy in, (F. E. O’Brien) New 


England J. Med. (ab.) 10:467, October, 1929. 
TUMORS 
—bone, (J. N. Sisk) Radiol. (ab.) 10:469, October, 1929. 


rain, x-ray treatment of, (A. Stoermer and P. P. Got- 
thardt) Strahlentherapie (ab.) 10:87, February, 1929. 
—giant-cell of the upper end of the femur, report of three 
cases, (M. S. Henderson) Radiol. Rev. (ab.) 10:185- 
186, April, 1929. 
—malignant, bladder, treated with radium, (W. Neill, en 
Urol. & Cutan. Rev. (ab.) 10:467, October, 192 


—malignant, of the female breast, (G. V. S. Sanith: “and 
M. K. Bartlett) Surg. Gynec. & Obstet. (ab.) 10:232, 
May, 1929. 

—malignant, importance of filtration and superiority of 


pure gamma radiation in the radiotherapy of, (A. 
cassagne) Radiol. (ab.) 10:469, October, 1929. 

—of the oropharynx, diathermocoagulation of, (Leroux and 
Tilman) Progres. Med. (ab.) 10:89, February, 1929. 

—radiosensitivity of, (G. Clement) 10:545-548, December, 
1929. 

—tadium therapy of skin at the Curie Institute of the Uni- 
versity of Paris, (G. T. Pack) Arch. Dermat. & Syph. 
(ab.) 10:39, January, 1929. 

—of the salivary glands based on a study of 66 cases, (B. 
F. Schreiner and W. L. Mattick) Am. J. Roentgenol. 
(ab.) 10:431, September, 1929. 

TURANO, L., Roentgen therapy of epitheliomata of the skin 
by the ancient method of Bordier, Radiol. Med. (ab.) 
10:473-474, October, 1929. 


TYLER, A, F., Atlas of physical therapy charts, (ed.) 10:509- 

510, November, 1929. 

—Creighton university, medical school, (clin.) 10:122-124, 
March, 1929. 

—Dr. Pariseau’s work, (ed.) 10:324-325, July, 1929. 

—massage, (ed.) 10:280, June, 1929. 

—Physical therapy in fungus disease, 
1929. 

—Radiological clinic, (clin.) 

—x-ray and radium clinic, 


1929 


10:10-12, January, 


10:74-78, February, 1929. 
(clin.) 10:552-556, December 


U 
ULCER 

—duodenal, early roentgen observations in, (E. L. Jenkin- 
son) J. A. M. A. (ab.) 10:44, January, 1929. 

—duodenal, and gastric, a statistical study of clinical and 
laboratory, —- with special reference to roentgeno- 
logic data, (T. Miller, E. P. Pendergrass and K. S. 
Am. Med. Sc. (ab.) 10:136, March, 


—gastric and duodenal, (W. S. Wyatt) Kentucky Med. J. 
(ab.) 10:35, January, 1929. 


—gastro-intestinal, attempts at influencing by means of 


borderline rays, (W. Gertz) Strahlentherapie (ab.) 
10:384, August, 1929. 
—jejunal and gastrojejunal, and their associated roent- 


genologic signs, (J. D. Camp), J. A. M. A. (ab.) 10:43, 
January. 1929. 

—peptic, evaluation of methods of diagnosis and treatment, 
(A. M. McKeithen) Kentucky Med. J. (ab.) 10:334, 
July, 1929. 

—peptic, of the esophagus, (W. F. Zinn) Am. J. Med. Sc. 


(ab.) 10:91, February, 1929 
—peptic, perforated, (P. Platon) Long Island Med. J. (ab.) 
10:231, May, 1929. 
ULTRAVIOLET 


—as adjuvant in the treatment of leprosy, (M. C. Cruz) 
a ze Islands Med. J. (ab.) 


10:37, January, 


—a component of the sunlight of Portland, Ore., (I. A. 
Manville) Am. J. Dis. Child. (ab.) 10:426, Sep- 
tember, 1929. 

—biological effects of, and investigations as to what part 
of the spectrum they lie in, (Carl Sonne) 10:239-252, 
June, 1929. 

—contributions to the problem of the effect on metabolism 
of, (A. Lippman and H. Volker) Klin. Wehnschr. 
(ab.) 10:285, June, 1929. 

—-filtered, in the diagnosis of ringworm infestation of hairs, 
(H. Goodman) Clin. Med. & Surg. (ab.) 10:91, Feb- 
ruary, 1929. 

—inspiration of atmosphere irradiated with, (L. Spolverini) 
La Radiological Medica. (ab.) 10:37, January, 1929. 

— irradiation in hyperememis gravidarum, (H. D. Holman) 
10:411-415, September, 1929. 

— irradiation, influence on the production of skin cancer, 
(ed.) 10:177-178, April, 1929 

— irradiation, in the treatment of chronic pulmonary tuber- 


culocis, (M. Weinbren) Am. J. Phys. Therap. (ab.) 
10:521, November, 1929. 
— irradiation in the treatment of dental pathology, (H. G. 


Frankel) 10:21-24, January, 1929. 
—irradiation, value of in dentistry, 
10:304-307, July, 1929. 
—irradiations, value of as an aid in the therapy of nasal 
accessory sinus diseases, (R. G. Reaves) 10:488-490, 
November, 1929. 


(S. Wollenberger) 


—light, effect on the blood—a preliminary report, (P. H. 
Dorne) 10:296-304, July, 1929. 

—light, transmission of through human _ skin, (Albert 
Bachem) 10:50-59, February, 1929. 

—light, value of different types of glass for transmitting, 
( T. Wyman, A. D. Holmes, L. W. Smith, C. D. 


Stockbarger and Madeline G. Pigott) Dis. of Child. 
(ab.) 10:238, May, 1929. 

—prescribing, (G. B. Lake) 10:293-296, July, 1929. 

—rays, (M. Fishbein) Scien. Am. (ab.) 10:330, July, 1929. 

—-rays, (G. B. Lake) Radiol. Rev. (ab.) 10:35, January, 
1929. 

—rays, action on organic nervous diseases of the motor 

type, (Nobecourt, Duhem and Bize) Rev. d’Actinol. 
(ab.) 10:89, February, 1929. 

—ray:, in treatment of eye, ear, nose and throat conditions, 

R. Brokeo) J. Med. Soc. New Jersey (ab.) 10:84, 
February, 1929 

—trays, local treatment of lichen planus, (Juster and Tchip- 
rout) Bull. Soc. de Dermat. et Syph. (ab.) 10:90, 
February, 1929. 

—rays, measuring the dosage of, (Blumenthal, Franz, and 
Bohmer) Arch. f. Dermat. u. Syph. (ab.) 10:136, 
March, 1929 

—rays and ultrared rays, technic of application and thera- 
peutic indications of, (Lobligeois) Prog. Med. (ab.) 
10:132, March, 1929. 

—statistical studies of the effect of irradiations, (Jose 
Castillo and Feliza De Jesus) J. ‘een Islands 
Med. J. (ab.) 10:37, January, 1929 

coefficient on ascaris eggs, Dognon and 

Tsang) Compt. Rend. Soc. de it “(ab.) 10:131, 


March, 1929. 

—therapy, (E. P.  crcmcmaes Brit. Med. J. (ab.) 10: 
237, May, 192 

—therapy, in pectoris, (Ernst Wien. Med. 


Wehnschr. (ab.) 10:82, February, 192 
—therapy, in the King’s illness, (D. Kobsk) ‘(ed.) 10:226- 
227, May, 1929. 
—therapy in pediatrics, (R. H. Kuhns) 16:154-157, April, 
1929. 
—wave lengths valuable in the cure of rickets in chickens, 
H. Maughan) yp J. Physiol. (ab.) 10:134, 
March, 1929 


UMBER, F., Diagnosis and therapy of chronic diseases of the 
joints, Med. Welt. (ab.) 10:523, November, 1929. 
UNDERWOOD, G. B., Colong bacillus infection of the skin, 
J. Indiana Med. (ab.) 10:39, January, 1929. 
UROGRAPHY 
—common diagnostic errors, (M. B. Wesson) Radiol. Rev. 
(ab.) 10:40, January, 1929. 
UTERINE 
—hbleeding, (C. F. Fluhmann) Calif. & West. Med. (ab.) 
10:236, May, 1929. 


VACEK, T., Motility of the bastro-intestinal tract during cal- 
cium deficiency and under the influence of ultraviolet 
rays, Compt. Rend. des Seances de la Soc. de Biol. 
(ab.) 10:283, June, 1929. 

VAN LEEUWEN, W. S., Asthma and tuberculosis, in rela- 
tion to climate, Beitr. z. Klin. d. Tuberk. (ab.) 10:133, 


March, 1929. 
VISCERA 
—abdominal, some results ae a study of we ms of, 
Roent- 


(R. O. Moody and R. G. Van ee oe 
(ab.) 10:85, February, 1929 


genol. 

VITAMIN B 

—factor, routine use in infant feeding, (R. H. Dennet) J. 
A. M. A. (ab.) 10:231, May, 1929. 
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VIVIAN, C. S. and DAY, R. V., Collings electrome—its use, 
Calif. & West. Med. (ab.) 10:236, May, 1929. 
VOGT, E., Roentgen irradiation of inoperable ovarian cancer, 
Strahlentherapie (ab.) 10:475, October, 1929. 

VOLTMETER 
—the sphere gap, (R. A. Watters) 10:114-121, March, 


1929. 
VONTZ, O., Paraffin therapy of rheumatic diseases, Munchen. 
med. "Wchnschr. (ab.) 10:382, August, 1929. 


WALKE, F. H., Treatment of gynecological conditions with 
low-voltage currents, 10:342-348, August, 1929. 
WARD, G. G., Radium therapy of carcinoma uteri, Am. J. 
Obstet. and Gynec. (ab.) 10:235, May, 1929 

WARREN, S. L., A simple radium carrier and filter giving an 
easier approach to neoplasms of difficult access, Am. J. 
Roentgenol. (ab.) 10:230, May, 1929. 

WARTS 

—and their treatment, (E. Langer) Mediz. Welt. (ab.) 

10:479, October, 1929 

WATSON, S. H., om Re seg of heliotherapy in tuberculosis, 
10:252-259, June, 1929. 

WATTERS, C. A., Radiation and its uses in the treatment of 
urologic neoplasms ms, Radiol. (ab.) 10:469, October, 


WATTERS, The sphere gap voltmeter, 10:114-121, 


—and PIERSALL, C. E., X-ray negatives of maximum de- 
tail and contrast, 10:402-408, September, 1929. 
WEBSTER, J. H. D., X-ray treatment and sugar in cancer of 
the mamma and in chronic mastitis, Lancet (ab.) 10:36, 
January, 1929. 

WEIDLEIN, I. F. and HERRMANN, L. G., Lung abscess, 
. A. M. A. (ab.) 10:40, January, 1929. 

WEINBREN, M., Ultraviolet irradiation in the treatment of 
chronic pulmonary tuberculosis, Am. J. Phys. Therap. 
(ab.) 10:521, November, 1929. 

WEISBLUM, M., Light therapy—its indications and method 
= application in otolaryngology, 10:207-210, May, 

2 


929. 

WEITZ, H., Treatment of weak labor pains with diatherm 
ae Med. Wehnschr. (ab.) 10:135, Ma 

WESSEL, Experiences on the effect of gaseous carbonic acid 
baths and inhalations, Ztschr. f. wiss. Baderkde (ab.) 
10:478, October, 1929. 

WESSON, M. B., meat. Calif. & West. Med. (ab.) 
10:43-44, January, 192 

—Urography, common Pl errors, Radiol. Rev. (ab.) 
10:40, January, 1929. 
WHOOPING COUGH 
—alpine sun treatment of, (I. Becker) Munchen. Med. 
Wehnschr. (ab.) 10:35, January, 1929 
arr L. F. S., X-ray therapy in Seneenienn, Calif. & 
West. Med. 10:33, January, 1929 

WILKES, D., FOLLETT, . W. and MARPLES, E., Treat- 
ment of rickets with * ergosterol, Am. J. Dis. Child. 
(ab.) 10:238, May, 1929. 

WILKINS, G. G., Treatment of uterine carcinoma, New Eng- 
land J. Med. (ab.) 10:184, April, 1929. 

WOLLENBERGER, S., Value of ultraviolet irradiation in 
dentistry, 10:304- 307, July, 1929. 

WOOD, F. C., Radium and roentgen ray therapy, J. A. M. A. 
(ab.) 10:237, May, 1929. 

WOODBURY, F. T., A critique of phototherapy, 10:197-207, 
May, 1929. 

WYMAN, E. T., etc., Value of different types of glass for 
transmitting ultraviolet light, Dis. of Child. (ab.) 
10:238, 1929. 

WYATT, W. S., Gastric and duodenal ulcers, Kentucky Med. 
J. (ab.) 10: 35, January, 1929. 


x 
X-RAY 

—analgesic properties of, (L. J. Carter) Radiol. 
10:234, May, 1929. 

—combination of with intravenous glucose injections, (P. 
Schumacher) Klin. Wchnschr. Ann. (ab.) 10:522, No- 
vember, 1929. 

—in the diagnosis and treatment of cancer of the bladder, 
(G. E. Pfahler) Radiol. Rev. (ab.) 10:40, January, 
1929. 

—diagnosis, of tubal conditions by intrauterine injection of 
lipiodol, (R. Proust and A. Beclere) Bull. Soci. Nat. 
Chir. (ab.) 10:286, June, 1929. 

—dosage, a biological measure of, (ed.) 10:126-127, 
March, 1929. 

—effect on the gall-bladder, experimental production of an 
x-ray cholecystitis, (J. Brams and Darnbacher) 
Radiol. (ab.) 10:469, October, 1929. 

—effect of x-radiation on crystalline and dissolved sucrose, 
(M. C. Reinhard and K. L. Tucker) Radiol. (ab.) 
10:231-232, May, 1929. 

—graph in dosage computation, (Lewis J. Friedman) 10:24, 
January, 1929. 

—high frequency, (ed.) 10:30, January, 1929. 

—irradiation, in morbid conditions following operations on 
the digestive tube, (M. Haudek) Wiener Med. 
Wehnschr. (ab.) 10:471, October, 1929. 

—negatives, of maximum detail and contrast, (R. A. Wat- 
ters and C. E. Piersall) 10:402-408, September, 1929. 

—and radium clinic, (A. F. Tyler) (clin. ) 10:552-556, 
December, 1929. 

—and radium, effects upon the fetus in utero, (P. W. 
Toombs) (Am. J. Obstet. & Gynec. (ab.) 10:331, 
July, 1929. 

—and radium, standardization of treatment in carcinoma of 
the cervix, (W. S. Lawrence) Radiol. (ab.) 10:426- 
427, September 1929. 

—results of treatment with minimum ray doses in diseases 
of the skin, (A. Fuhs Strahlentherapie 
(ab.) 10:477, October, 1929. 

—routine examination of phn organs, (A. L. Soresi) 
Med. J. and Rec. (ab.) 10:232, May, 1 

—sickness, synthetic ephedrin, a remedy Bhan ed (Denier) 
Bull. et Mem. de la Soc. de Radiol. (ab.) 10:475, 
October, 1929. 

—therapy in gynecology, (O. R. Stafford) Am. J. Phys. 
Therap. (ab.) 10:87, February, 1929 

—therapy, of hypertrophy of the prostate, (R. Oppenheimer) 
Strahlentherapie (ab.) 10:285-286, June, 1929. 

—therapy, results in myoma and other non-malignant lesions 
of the uterus, (G. M. Laws) Am. J. Obstet. Gynec. 
(ab.) 10:431, September, 1929. 

tonsils, present status of, (H. Fried) Med. J. 
and R (ab.) 10:234, May, 1929. 

<eaagenaiols. ‘and diagnosis of brain tumors, (A. Beclere) 
Presse Med. (ab.) 10:129, March, 1929. 

—treatment of gonorrheal inflammation of the testis and 
epididymitis, (M. Lapema) Policinico (Sez. prat.) (ab.) 
10:86, February, 1929. 

—treatment of superficial neoplasms, (E. E. Pennington) 
(clin.) 10:457-460, October, 1929. 


(ab.) 


Z 


oe, Angiopathies and diathermy, Progres. Med. (ab.) 
0:90, February, 1929. 
ZINN, 3 F., Peptic ulcer of the esophagus, Am. J. Med. Sc. 
(ab.) 10:91, February, 1929. 


ZOELCH, P., Contribution to the diagnosis and therapy of 
thymic Band 39, Augsgegben (ab) 1 10: 91, 
February, 1929 
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Courcesy of Kichard Kovacs, M. D., Clinical Pro- 
fessor of Physical Therapy, Polyclinic Medical 


School and Hospital, New York City. 


66 IATHERMY applied to the head is 
D one of our best measures in circula- 
tory disorders of the brain. The 

method of application found most suitable is 
as follows: The patient is recumbent, with the 
head carefully raised on pillows. Two metal 
electrodes of equal size are used, about 2 x 344 
inches. One electrode is applied over the 
middle forehead just over the eyebrows, taking 
great care that the electrode is not too near the 
eyes; as the current follows 


in Circulatory 


Disorders of 
the Brain 


perfect order, a current of minimum strength 
and voltage is allowed to enter. Very gradu- 
ally we increase this to 250 milliamperes, 
rarely exceeding 450 milliamperes. The pa- 
tient’s face is watched. As soon as a flush 
appears on the face and a slight swelling of 
temporal blood vessels, we stop the current. 
This usually occurs in 15 or 20 minutes.” 


The Wappler Mobile Electrotherm © 


Because of its flexibility and nicety of control, 
the Wappler Mobile Electrotherm is widely 
used for every form of medical and surgical 
diathermy, electro-coagulation, desiccation, 
bladder fulguration, auto-condensation and 
high frequency. 


It delivers a wide range of currents, from those 
suitable for the most delicate desiccation to the 
heavy diathermy currents used in pneumonia. 
It is on the approved list of the National Board 
of Fire Underwriters. 


Bulletin 705-K will bring 


the path of least resistance, 
proximity to the eyeballs 
would send the major por- 
tion of the current through 
them. The other electrode 
is placed just below the 
occiput over the cervical 
spine. 


“With the electrodes in 
close contact, good con- 
ducting cords, spark gap 
clean and the apparatus in 


you complete information 
regarding the Mobile Elec- 


trotherm—write for it now. 


WAPPLER 
ELECTRIC 
COMPANY, Inc. 


General Office and Factory: 
Long Island City, N. Y. 
Show Room: 173 East 87th Street, 
New York City 
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The 
and Sine Currents 


Explained 


and 


Therapeutics 
Outlined 


in book on 


THE GALVANIC CURRENT 
AND LOW VOLTAGE WAVE CURRENTS 
IN PHYSICAL THERAPY 


By G. Betton Massey, M. D., and 
Frederick H. Morse, M. D. 
Recognized authorities on these subjects. 
Price $6.00 postpaid 
May be obtained from 


THE TUDOR PRESS, INC., PUBLISHERS, 
251 Causway Street, Boston, Mass. 


(Formerly published by Falcon Press) 


or from Dealers in Physical Therapy Apparatus, 
Also Medical Book Stores 


ER\ /ISE2s 


TUM VREN? 


A carefully supervised Radium 
Rental Service conducted by an ex- 


perienced Radium Therapist. 
Correspondence cheerfully invited. 


Write for our new booklet “Radium 
Rental Service in Carcinoma of the 
Uterus.” 


Established 1919 


QUINCY X-RAY & RADIUM 
LABORATORIES 


Quincy, Illinois 


PHYSICAL THERAPEUTICS 
Incorporating 
THE AMERICAN JOURNAL OF 
ELECTROTHERAPEUTICS 


and 


RADIOLOGY 
Established 1881 


OWNED AND PUBLISHED BY 


The American 
Electrotherapeutic Association 


With the following Editorial Board: 
Wm. Benham Snow, M. D., Editor in Chief 
C. C. Vinton, M. D., Managing Editor 
Frederic deKraft, M. D. 

Byron Sprague Price, M. D. 
Herman G. Wahlig, M. D. 
Frank Thomas Woodburv, M. D., 


Business Manager 


A SPECIAL JOURNAL 
FOR EVERY SPECIALTY 


Designed to meet the needs 


of modern practice 


Office of the Business Manager, 
853 Seventh Ave., New York City 


Just Published 
A Textbook of 


ACTINOTHERAPY 


With Special Reference to 
Ultra-Violet Radiation 
BY D. D. ROSEWARNE, M.R.C.S. (Eng.), 
L.R.C.P. (Lond.) 


Late Honorary Actino-Therapeutist and Assistant Physi- 
cian, City of London and East London Dispensary; 
Specialist Pathologist, R.A.M.C.; Officer in Charge, Cen- 
tral Military Laboratory, Port Said; Officer in Charge, 
Anzac Field Laboratory, Sinai, Palestine; Late Assistant 
Pathologist and House Physician, St. Mary’s Hospital, 
London. 

237 pages, 5%x8%, with 20 illustrations, in- 

cluding a colored plate. Price, cloth, $4.00. 
A practical work on the application for medical 
purposes of infra-red, visible light, and ultra- 
violet radiations, as well as radiant heat. In the 
first section, all the preliminary scientific data 
concerning light are given. In the clinical 
section, as complete an idea as possible is given 
of the cases in which the physician may 
called upon to apply light treatment, and to 
indicate the reactions which are likely to occur. 


THE C. V. MOSBY CO.—Publishers 
3523-25 Pine Boulevard St. Louis 
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Forty-Seven Years in the Missouri Valley and Southwest and Now Adding 
California and the Pacific Coast to Our Domain 


Announcing 


the Removal of the Business and Publication Offices of 


THE MEDICAL HERALD and PHYSIOTHERAPIST 


from Kansas City to California 
and Merger with 


THE ENDOCRINE SURVEY 
ON JANUARY 1, 1930 


Both publications will be issued and edited separately, bound together, and mailed to 
Subscribers for ONE DOLLAR PER ANNUM (in advance, and no free list) 
The Greatest Value in Medical Journalism today. 
May we have your Dollar on condition that it be promptly 
returned if you are not satisfied that our claim is correct? 


YOU SHOULD NOT MISS OUR REPORT OF THE GREATEST CONFERENCE 
EVER HELD IN KANSAS CITY 


We are sure you will like this Snappy, original magazine. No letter necessary; a dollar bill and your NAME 
will do the trick. Send it today, and receive FREE the November and December numbers, containing the 
“high lights’? of the recent Clinical Conference in Kansas City—alone worth the subscription price. 


Address Medical Herald Press Chas. Wood Fassett, M. D., Managing Editor. 
Sweeney Building, Kansas City, Mo., or Suite 506 Detwiler Building, Los Angeles 


Forty interesting papers will appear in the next six months, including the second serial number 
by Dr. Gerald L. Moench, of New York, on “The Examination of the Semen and of the Male 
in Cases of Disturbed Fertility.” Also all ‘ae important papers read at the Indianapolis meeting - 
of the American Physical Therapy Association, and the Los Angeles meeting of the Pacific 
Physiotherapy Association. Ask for a complete list of ““Good Things to Come.” 


THE RADIOLOGICAL 
ULTRA-VIOLET RAYS 
REVIEW In the Treatment and Cure 
Edited by of Disease 
Harold Swanberg, B.S., M.D., F.A.C.P. By PERCY HALL, M.R.C.S., L.R.C.P. 
. Illinoi Hon. Actinotherapist, Mount Vernon Hospital, London, 
Quincy, Illinois and Northwood Hon. Consulting Physician to Hull 
A Monthly Journal devoted to the progress Municipal Light Clinic, “ae —. 
of Radiology and Allied Sciences as they Sir Henry gus +] iss De a. Cc Camb.), Medical 
The largest circulation of any radiological Dept. of Applied Physiology and Hygiene, National In- | 
publication in the world. stitute of Medical Research, London. 
Introduction to American Edition 
An Appreciation of Radiology Edwin C. Ernst, M.D., F.A. CR, TACP. St. Louis, Mo. 
“Such journals as The Radiological Review 
meet a pressing necessity and enable the 
general practitioner to keep in touch with The Most Comprehensive Work 
advances in this wonderful method of ob- We consider that this is the most comprehen- 
taining knowledge early, when aie =| »~ sive work on the subject yet published, being 
patient the greatest amount of goo written in a clear, crisp, and convincing style, 
W. J. Mayo, M.D., F.A.C.S., Surgeon and avoiding alike both ambiguity and unnecessary 
Chief of Staff, Mayo Clinic. technical detail, as well as all highly controver- 
PUBLISHED MONTHLY sial issues, so that the reader is able without | 
effort to get a clear grasp of this important sub- H 
THE RADIOLOGICAL REVIEW ject, his interest being held from chapter to 
“The Physician’s Informant of Radiology” oe any effort at concentration on 
63 E. Lake Street, Chicago, Illinois THE C. V. MOSBY COMPANY, Publishers, 
Subscription, 1 year, $2.00; 2 years, $3.00 3523 Pine Boulevard, St. Louis, Mo. 
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NOVEMBER, 1929 


ARCHIVES 
PHYSICAL THERAPY, 
X-RAY, RADIUM 


WITH 


TABLE OF CONTENTS 


Diathermy Treatment of Uterine Cervical Lesions ........................... 
Frank M. Mikels, M.D. 


Zinc Ionization in the Treatment of Intumescent Rhinitis 
Joseph Gale, M.D. 
Value of Intranasal Ultraviolet Irradiation as an Aid in the Therapy of Nasal 
Accessory Sinus Diseases 
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The Te chnicians Bure au 


of 


The American College of 
Physical Therapy 


1s constantly registering physical therapy tech- 
nicians who possess proper qualifications and 
comply with the regulations of the College. 


There are several distinct advantages of registration, the - 
chief one being the organization of non-medical men and 
women who have chosen the practical and technical side 
of physical therapy as their vocation and who have had 
the necessary training to qualify them adequately in 
the work. 


Such registration unquestionably will tend, furthermore, 
to maintain and improve the standards of physical 
therapy in general. 


Send for full information and applications, to 
TECHNICIAN’S BUREAU, 


The American College of Physical Therapy 


Suite 820—30 North Michigan Ave. 
CHICAGO, ILL. 
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PLATE CHANGER 


Roentgenologists will find the adjustable Tunnel Plate Changer entirely 
practical and satisfactory for stereoscopic work. 


PATENT PENDING 


Cat. No. 

1204 8x10 McKenna Tunnel Plate Changer with adjustable legs $30.00 
1205 10x12 McKenna Tunnel Plate Changer with adjustable legs 35.00 
1206 11x14 McKenna Tunnel Plate Changer without adjustable legs 22.00 
1207 Pedestal made only for 8x10 and 10x12 Plate Changers 28.00 
A-1569 Wappler Head Clamp as shown above... 

6 DALLAS C 
St. 308 Medical Arts Bldg. 1634 Court Place 

ST. LOUIS SALT LAKE CITY KANSAS CITY 
3909 Olive St. 208 Medical Arts Bldg. 312 Ridge Bldg. 


Prices are f. o. b. above shipping points 
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The NEW FISCHER INFRA-RED LAMP 


Ata Price Surprisingly Low 


OU know the value of What Physicians Are 


infra-red radiation wher- 

ever heat is indicated. Saying 
You have perhaps often “The intense hyperemia produced with- 
had occasion to use such ut discomfort to the patient places this 
7 = method far ahead of contact methods. 
a device and wished your office Gerstenberger and Doge employed it 
was equipped with a generator. (Inita-red) and quote favorab’e results of 
You may have hesitated to pur- — and 
: speaks of efficiency of radiant heat in 
chase a generator, because of tuberculous otitis media . . . . We 
price. Here is a new Fischer Infra- have employed it in acute otitis media, 
red Generator, a product of long both catarrhal and suppurative types 


greatly impressed by favorable 
months of research and experi results. . . not always possible to 


mentation, which embodies every avert paracentesis of drum membrane 
worth while feature . radiant heat as 


valuabl 
of infra-red  radia- 


fone for of tion and at an amaz- motes free drainage.” —A. 
nee ote the lowered position R. Hollender, M. D., 

the reflector. ingly low price. M. H. Cottle, M. D., in 
are beneficial in such Clinical Medicine and Sur- 


Offers Wide ailments as— gery. 


Sinus troubles 
Range of Ear troubles Fischer 
Usefulness Neuralgia 


B hiti 
Infra-red radiation is Asthma pamnennis Advantages 


not only the treat- Pneumonia The fellewiag 


ment of choice, but on 6 Fischer advantages 
this new Fischer Gen- pees are worthy of men- 


Lumbago . 
tion: An even dis- 
erator provides an Women’. iments 

omen’s ailmen tribution of heating 


ideal source of infra- Prostatic troubles enecay is 


red rays emitting an and in fact every con- from a highly pol- 
even distribution of heat is ished aluminum re- 


Position for treating entire back. : i flector 11 inches in 
This. _ adjusts to any heating energy. In diameter. This re- 
required position. fra-red rays create 
an active arterial hy- justed down or to 
peremia, quickly relieve pain, re- either side. It may be raised to 
lax muscular spasm and provide a 6-foot height or lowered to 24 
a safe, penetrating heat for sub- inches. The single bar heating 
cutaneous tissues. It may be element, non-metallic covered, pro- 
said that infra-red radiation is duces more long wave rayys than 
indicated wherever heat is re- any other type of unit at the same 
quired. wattage. 


The FISCHER Infra-red Lamp is priced at only $27.50. This includes 
stand, reflector, heating element and cord as shown. Also an uncondi- 
tional guarantee on the burner covering use for one full year. 


Position for treating over the chest. H. G. FISCHER & CO., Inc., (Nov. 1929) 
Adjustment bar slipped entirely back. 2323-2337 Wabansia Ave., Chicago, IIl. 


I am interested in your NEW Low Price efficient Fischer 
Infra-red Generator. 


Please send me full information. 


NAME 


Showing application for infra-red heat Will Be Sent ON APPROVAL to Any Physician 


to shoulder. . Note almost horizontal 
position of adjustment bar. 
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